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Chapter-1 
INTRODUCTION 
From the ancient bartering system to present day organised retail markets, global retail 
industry has travelled a long way to become part and parcel of the modem world This 
chapter provides an overview of Global Retailing Industry and Indian Retailing Industry. 
Keeping in mind the objective of the research work, the chapter logically makes an 
attempt to present section-wise the historical perspective on supply chain to integration of 
supply chain and to focus on the growing importance of supply chain in the retail sector. 
The chapter also addresses some key issues faced by the industry and takes through the 
future initiatives and trends. 
1.1 Global Retailing Industry 
1.1.1 Global Retailing Industry - An overview 
In late 20th Century, the search for convenience in shopping, which was primarily for 
food and essential day-to-day items, by the consumers together with increased vehicle 
ownerships gave birth of convenience stores or supermarkets in entire Europe; and 
America. The increased demand for new tastes, stimulation, products of the consumers 
along with increase in income fuelled further growth of the supermarkets. With invention 
of barcodes, the scalability of operation of a supermarket increased manifolds through 
efficient management of thousands of items, their prices, stocks and timely 
replenishment. With fully computer-operated depots and logistics, integration of store 
replenishment with consumer demand was made possible and the superstores like 
Wal-Mart were bom and gave new dimension to organised retailing. 'Organised retailing" 
is the term used to describe the stmctured supply chain leading to retail chains and big 
box merchants. These organised stores manage multiple business processes that include 
inventory maintenance, consistent pricing, support services, competitive products fiom 
multiple manufacturers and various other aspects of modem merchandising. 
By the year 2003, the worldwide retail sale alone was valued at $7 trillion. The top 200 
retailers contributed to 30% of worldwide demand. The money spent on household 
consumption worldwide increased 68% between 1980 and 2003. The leader was the USA 
where almost two-diirds or $6.6 trillion out of the $10 trillion American economy was 
consumer spending. About 40% of that ($3 trillion) was spending on discretionary 
products and services. Retail turnover in the EU was approximately Euro 2,000 billion 
and the sector average growth looked to be following an upward pattern. Many 
developing countries opened up their economies to the free markets giving strong 
incentives for foreign investment in mid-90s. (Source: Global Retail Report, 2003) 
However, the global economic growth came to an end in 2008. As that year progressed, 
the recession that began in the United States worsened and spread across other countries. 
The retailers faced an extremely challenging environment as consumers became more 
cautious and reduced their spending in response to troubled housing, employment and 
credit markets. As consumers drastically curtailed their spending beyond their means, 
retailers selling discretionary goods were particularly hit hard with those selling food and 
other necessities fared considerably better. 
Fiscal 2008 sales and profits for the Top 250 Global Powers of Retailing reflected the 
impact of declining consumer confidence. Among the Top 250, 61 retailers had declining 
retail sales in fiscal 2008, which was up from 44 in 2007. As spending by consumers 
became much more dependent on income than on credit, retailers selling apparel and 
accessories, consumer electronics and home improvement products struggled. However, 
the composite retail sales growth was not as sluggish as might have been anticipated 
given the severity of the economic downturn. Sales-weighted, currency-adjusted retail 
sales for the Top 250 rose 6.3 percent in fiscal 2008 compared to 7.6 percent in 2007. 
However, the composite net profit margin fell from 3.7 percent in fiscal 2007 to 2.4 
percent in 2008, bringing to an end what had been a trend of continuing improvement in 
retail profitability in previous years. Many retailers fought to buy sales with heavy 
promotions, which hit the bottom line hard. Of the 184 companies that disclosed their 
bottom-line results, 30 operated at a loss which was more than double the 14 unprofitable 
companies in fiscal 2007, Perhaps 123 companies, two-thirds of those that reported 
bottom-line results, saw their net profit margin decline in 2008 (Source: Global Retail 
Report, 2011). 
In 2009, retailers continued to suffer the consequences of the recession. More than one-
third of the Top 250 Global Powers of Retailing (90 companies) suffered declining sales, 
up from about one-quarter (61 retailers) in 2008. For the entire group, sales-weighted 
currency-adjusted retail sales rose a meagre 1.3 percent. On the other hand, profitability 
showed improvement in 2009 as retailers tightened their belts in anticipation of slowing 
sales. To push earnings up, many companies cut costs .substantially and adjusted their 
inventory levels in response to reluctant consumers. As a result of these efforts, tlie Top 
250 composite net profit margin rose to 3.1 percent in 2009 from 2.4 percent in 2008. Of 
the 188 companies that reported their bottom-line results, only 13 operated at a loss 
which was less than half the number of unprofitable companies in 2008. About one-third 
(67) of reporting companies saw their net profit margin decline in 2009, compared with 
two-thirds in 2008. Based on 179 companies for which both net income and total assets 
figures were available, composite return on assets in 2009 was 4.9 percent, up from 4 
percent in 2008 for these same companies. The world's 10 largest retailers saw their share 
of total Top 250 sales slip in 2009, and their composite sales growth was stagnant at just 
0.2 percent. Nevertheless, these retailers still garnered a whopping 30 percent of the Top 
250's combined sales which was slightly down from 30.2 percent in 2008 (Table 1.1.1). 
The makeup of the Top 10 remained the same in 2009 as in 2007 and 2008. with Wal-
Mart as the undisputed leader. The top 250 retailers could garner advantages of their 
operations across geographical boundaries (Figure 1.1.1). Although sales were flat and 
profitability lagged, the retail leaders were more productive than their smaller 
competitors. (Source: Global Retail Report, 2011) 
Top 
250 
Rank 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
Name of 
Company 
Wal-Mart 
Carre four 
Metro 
Tesco 
Schwarz 
Kroger 
Costco 
Aldi 
Home Depot 
Target 
Country of 
Origin 
U.S. 
France 
Germany 
U.K. 
Germany 
U.S. 
U.S. 
Germany 
U.S. 
U.S. 
Top 10 
Top 250 
Top 10 Share of Total 
2009 
Retail Sales 
(US$ million) 
405.046 
119.887 
90.850 
90,435 
77.221 
76.733 
69.889 
67.709 
66.176 
63.435 
$1,127,381 
$3,763,535 
30.0% 
2009 
Retail Sales 
Growth 
0.9% 
-1.2% 
-3.2% 
4.8% 
1.4% 
1.0% 
-1.5% 
3.8% 
-7.2% 
0.9% 
2009 
Net Profit 
Margin 
3.6% 
0.5% 
0.8% 
4.1% 
n/a 
0.1% 
1.5% 
n/a 
4.0% 
3.8% 
2.6% 
3.1% 
2009 
Return on 
Assets 
8.7% 
0.8% 
1.5% 
5.1% 
n/a 
0.2% 
4.9% 
n/a 
6.5% 
5.6% 
5.3% 
4.9% 
2009 
Asset 
Turnover 
2.4 
1.7 
1.9 
1.2 
n/a 
3.3 
3.2 
n/a 
1.6 
1.5 
Source: Global Retail Report. 2011(Sales-weighted, Currency-adjusted Composite Growth Rate from 
Published Company Data and Planet Retail) 
Table 1.1.1: Economic Concentration of Top 10 Retailers, 2009 
4% 3% 
33% 
18% 
5% 4% 
O Africa/Middle East 
• U K 
• Japan 
n Other Europe 
• Other Asia/Pacific 
D Latin AnrErica 
• France 
DU.S. 
• Germany 
• Canada 
Source: Global Retail Report, 2011 
Figure 1.1.1: Share of Top 250 Retailers by Region/Country, 2009 
At the start of 2010, Governments' interventions to recapitalise banks, stimulate demand 
and flood the market with liquidity helped to avoid a more grim economic result. 
However, this was not adequate to ensure a robust recovery in many economies - at least 
not in the developed economies of North America, Europe and Japan where the growth 
was modest and inflation was low. On the other hand, strong economic growth tame to 
the emerging world but with the risk of rising inflation. 
As the year 2011 began, retailers started worrying about inadequate demand in rich 
countries and overheating of market in emerging countries. Home markets for developed 
country retailers are likely to be slow-growing, saturated and prone to excessive 
regulatory interference. In addition, the retailers are exposed to exchange rate voiatility. 
changing fiscal policy and the sustainability of recovery in some markets. Most of global 
economic growth is taking place in the emerging markets where consumer spending is 
increasing rapidly. To achieve rapid growth, successful retailers are seeking out new 
territories. 
Thus, it can be seen that over the years, due to increased competition and saturation of 
market followed by restraining legislation in home coimtries, the retailers have been 
relentlessly pushed to the global markets. With consumers of advanced economies 
becoming much more price sensitive and conservative in their buying, the major retailers 
are looking beyond geographic boundaries. There have been drastic changes in the global 
economy, consumer demand and retailers' operating systems. The entire retail operations 
today are infused with far more technology than ever before. From operational point of 
view, retailers have been exposed to market deflation, lack of pricing power, global over-
capacity, low interest rates, economic stagnation and declining consumer confidence. To 
overcome these growing difficulties, technology has become the real enabler for retidlers. 
With all the emphasis on technology and cost-cutting, major driving force of retailers 
continues to be demand-based i.e. identifying new markets and reach to new customers 
through globalisation of their operations. 
Hence, the best global retailers are now spending substantial resources and time learning 
about the local markets. This necessitates understanding the supply chains, regulations, 
sources of merchandise and most importantly tastes and habits of the consumer. Even 
after years of research, retailers may fail to develop the right merchandising. 
1.1.2 Emerging Economies and Opportunities 
The major emerging markets are the developing countries and are expected to continue 
growing rapidly in the next decade, thereby creating a much larger market of middle class 
consumers. The high penetration in developed economies leading to saturation of growth 
is making the global leading players to look for prospective emerging economies where 
there is tremendous opportunity for growth (Table 1.1.2). 
Country 
USA 
France 
Japan 
Malaysia 
Brazil 
Russia 
China 
India 
Percentage 
85 
80 
66 
55 
36 
33 
20 
5 
Source: Global Retail Report, 2011 
Table 1.1.2: Organised Retail Penetration Level (In Percentage) 
The eight emerging markets, namely BRIC (Brazil, Russia, India and China), Indonesia, 
Mexico, Turkey and Vietnam, are important for their economic size and growth as well 
as their considerable potential. Together these countries have 3.2 billion people (roughly 
half the world's population), and a combined GDP in excess of the U.S. when measured 
using a purchasing power parity (PPP) exchange rate. However, per capita GDP of these 
countries is only about one tenth that of the U.S. (Source: Deloitte LLP, 2010) 
While China and Europe face the burden of supporting an older population, India is 
disproportionately young with roughly half the population younger than 25. This is one 
reason some economists predict that India could surpass China in economic growth rates 
in near future. India will have a young, vast workforce and therefore man> future 
consumers with rising disposable income (Source: Inquirer Interactive Inc., 2010). India 
is forecasted to become the world's fifth largest consumer market by 2025 and to liave 50 
million outbound tourists by 2020, providing significant opportunities for consumer 
businesses (Source: Deloitte LLP, 2010). 
India's consumer class is estimated to grow nearly twelve-fold (from 50 million at 
present) to 583 million by 2025, with more than 23 million people likely to bv listed 
among the world's wealthiest citizens. Yet the middle class in these countries is laige and 
growing. The top 20 percent of the population is over 600 million people, many of whom 
have purchasing power similar to the average citizen of developed countries. In Brazil, 
for example, the top 20 percent is roughly 40 million people who account for over 60 
percent of total income and have an average purchasing power not far below than that of 
Western Europe. As Brazil grows in the next decade, the number of people witli such 
piu-chasing power will rise very rapidly. (Source: Consumer 2020 Reading the sign, 
2011) 
Retail is exploding in emerging economies with strong developing markets and those 
markets have become the driving forces fuelling global growth in retail sales and space. 
Over the 10-year history of A. T. Kearney's Global Retail Development Index (GRDI). 
an aimual research project designed to help global retailers prioritize which countries to 
enter has highlighted that the population of developing markets has increased by 11%, 
while retail sales per capita has almost doubled, retail space has more than tripled and 
internet access has grown by nearly 500%. 
Clearly, developing markets hold significant potential for retail growth, but picking 
which market is right for development has been a tough learning experience. Iniiially 
many global retailers focused their developing market expansion aspirations in China, 
which gained acceptance into the World Trade Organisation (WTO) in 2001. As the 
decade unfolded, retailers were drawn to the potential of Southeast Asia, the BRIC 
nations (Brazil, Russia, India and China) and Eastern European markets like the Czech 
Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Rumania, Slovakia and Slovenia 
following their joining the European Union (EU) in 2004. 
But, based on the last 10 years of retail growth, five nations have consistently ranked m 
the Top 10 in all the studies carried out by different agencies: China, India, Russia, 
Vietnam and Chile. Almost everyone understands China's size and therefore its market 
potential. More difficult is establishing its true market value, particularly when it comes 
to the emerging middle class and burgeoning urban population. As many retailers have 
learned the hard way, the Chinese consumer is unique, and effectively selling to them 
demands striking exactly the right balance between assortment, pricing and service 
models. But in spite of all these constraints, China maintains its high attractiveness in 
terms of opportunities for all the global retailers. 
Indian retailing remains highly fragmented by Western standards. But, organised retail 
has made great strides over the past 10 years. Like China, India's size will always make it 
attractive to expansion-minded retailers but much of that attraction can be quickly lost in 
the morass of regulatory challenges, the near necessity of taking on a local partner and 
the increasing power of local competitors like Reliance, Future Group and Birla. With the 
young population and growing family incomes in urban as well as rural areas, India has 
attracted global attention for future opportunities. 
While Russia has experienced a decade of historic, double-digit market growth, the lack 
of transparency in government regulation makes it a difficult market to enter. Also like 
India, competition - this time in a more consolidated rather than fragmented form - poses 
significant challenges. Vietnam opened its borders to wholly owned foreign trade in 
2009 attracting international retail investment, particularly from Japan and Korea. 
However, recent inflation and the slow pace of development of infrastructure and 
distribution networks have hampered large-scale foreign retail investment and frustrated 
growth plans for retailers doing business in the country. Chile, the final member of the 
Big Five, lifted its restrictions on direct foreign investment in 2001, eight years before 
Vietnam, and has enjoyed an uninterrupted stream of foreign investment ever since. 
1.1.3 Challenges in Emerging Economies 
The emerging markets possess challenges to all the retailers who are looking to venture 
outside the developed markets due to saturation. In the battle for global retail dominance, 
the first movers seem to have an advantage, but also face the threat of making costly 
initial mistakes which make life easier for the alert second-wave competitors. 
Challenge 1: To Develop a Strategy and Execute it 
Retailers must have a strategy in the context of the market chosen. This is a very difficult 
task and there is no scientific method for identifying the right strategy. The decision 
whether to adapt the existing market or to bring into its strength it possesses at home to a 
new market may prove to be critical. There are many examples of success and failure for 
each strategy. Still, one rule does seem to apply in all cases - "whatever the strategy one 
chooses, the execution becomes the most critical to succeed." 
Challenge 2: To Identify a Competitive Advantage 
Competitive advantage varies gready and depends on the competitive environment. In an 
emerging market which lacks modem retailing, simply bringing modern supply chain 
management and merchandising as well as large financial resources might be adequate. 
In a more developed market, competitive advantage can be 'offering a well-known global 
brand', 'a unique format', 'a higher level of customer service', 'a more entertaining and 
informative customer experience' or 'a more efficient supply chain that enables low 
pricing'. 
Challenge 3: To Learn About Local Tastes and Customs 
The best global retailers spend considerable resources and time learning the local market 
and the customers. Understanding the supply chains, regulations, sources of merchandise, 
consumer tastes and habits may become the core to success. Many retailers, even after 
years of research, fail to develop the right merchandising. Understanding an unfamiliar 
culture is extremely difficult even under the best state of affairs. 
Challenge 4: To Use Local Managerial Talents 
Most of the global retailers rely on the expatriate managers. The best situation is to have 
local managers for most stores as they often possess associations with the local business 
community and government. These local managers typically have a better understanding 
of local consumer culture and they often stimulate greater loyalty within the organisation 
than foreigners. But the challenge is to develop local talents in a way that is consistent 
with the values, culture and processes of the parent company. 
Challenge 5: To Develop Local Relationships 
In China, a major European food retailer had severe problems in achieving success 
mainly because of failure to build strong local supplier relations. In Indonesia, a large 
global food retailer faced difficulties when the local franchisee opened a competing store 
on its own. The franchisee acquired the business knowledge in the process of working 
with the foreign retailer and then applied the knowledge to start its own chain. Thus 
building correct local relationships are critical and it may be through a partner or 
franchisee or local suppliers and vendors. 
Challenge 6: To be Ready for Big Mistakes and Accept it 
Global retailing has a steep learning curve where sometimes big mistakes are made. The 
capacity to learn and change from this learning is critical and a commitment of time will 
always be necessary to do that. There are perhaps more examples of global retailers 
making mistakes initially and succeeding than stories of instant success. A venture in 
global retailing may be a gamble and the gambler must be willing to stay at the table for 
more than one game. 
Challenge 7: To be Ready to Invest on Large Scale 
Almost all the success stories include being selective about the choice of the markets to 
be entered and then delivering considerable resources to those markets. Achieving the 
scale is not only important for operational efficiency but also enables a retailer to build a 
consumer base. It also helps to convince local suppliers and vendors that the retailer is 
there to stay. Otherwise, they are often reluctant to enter into new associations. 
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1.2 Indian Retailing Industry 
1.2.1 The Indian Retail Market 
Retail is one of the fastest growing industries in India over the last couple of years. The 
advantages of the robust emerging market of India could clearly be summarized tiirough 
following Figure 1.2.1: 
India's consumer class is 
estimated to grow nearly 
twelve-fold (from 50 
million in 2008) to 583 
million by 2025, with more 
than 23 million people 
likely to be listed among ^ 
the wealthiest citizens. 
With the emergence of"' 
concepts such as quick 
and easy loans, easy 
monthly instalments 
(EMI), loan through 
credit cards and loan 
over phone, it has 
become easy for Indian 
consumers to afford 
exoensive products. 
Increase in 
Consumer 
Class 
1^ 1 
Easy 
Consumer 
Credit 
Real Estate development in the country, for 
exaitiple. the coastruction of Mega Malls 
and Shopping Malls, is augmenting the 
growth of the organised retail business. 
Emergence of 
Organised Retail 
Business 
Advantage 
India 
Rising 
Income 
and 
Purchasing 
Power 
Changing 
Consumer 
Mhidsci 
The per capita incomi 
m India in 2009-10 
more than doubled ti 
US$ 849 from USS 348 
in 2000-01. 
Brand Consciousness 
The mindset of the 
Indian consumer is 
changing dramaticalK. 
with their focus shifting 
from low price t) 
convenience, high \alue 
and a superior shopping 
experience. 
There is high brand consciousness among 
the youth - 60 percent of India's population 
is below the age of 30 
Source: Economic Survey. 2009-2010; The Retailer. Ernst & Young, July 2008 
Figure 1.2.1: Advantage India 
Indian Retail Sector comprises of organised retail and unorganised retail. Traditionally 
the retail market in India has been largely unorganised. However, with changing 
consumer preferences, organised retail is gradually becoming popular. Unorganised 
retailing consists of small and medium grocery store, medicine stores, subzi mandi. 
kirana stores etc. More than 90% of retailing in India fall into the unorganised sector, the 
organised sector being largely concentrated in big cities. Organised retail in India is 
expected to grow 25-30 per cent yearly (Source: Deloitte LLP, 2010). 
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1.2.2 Evolution of Organised Retailing in India 
'Hawkers', popularly known as 'Mobile supermarkets', are seen in every Indian by-lane 
and are therefore difficult to track, measure and analyse. These are individuals selling 
multiple products of daily use to a very small population. They are also termed as the 
lowest-cost mobile retailers and as far as location is concerned, these retailers have 
succeeded beyond all doubt to reach to their customers. They have neither village nor 
city-wide ambitions/plans - their aim is simply to take a long walk down the end of the 
next lane. This mode of mobile retailers is neither scalable nor viable over the longer 
term, but is certainly replicable all over India and provides a stream of income for many 
individuals. 
'Kirana' or 'Mom-and-pop' stores represent the strong but semi-organised retailers in 
India. These are also known as 'Grocers' or 'Provision Stores' and are characterised by 
more systematic buying from the wholesale market (popularly called 'mandis') or the 
farmers and selling from a shop. Economies of scale are difficult to achieve in this 
format, but the front end is visibly changing with the times. These stores have presented 
Indian companies with the challenge of servicing them, giving rise to distribution and 
cash-flow cycles as never seen elsewhere in Asia. These retailers are not organised in the 
manner that they could challenge the power of the sellers. But, the companies have to 
depend on these retailers to reach to vast customers. 
A 'Supermarket' is a more organised retail format. It is a self-service store offering a 
wide variety of food and household merchandise organised into departments. It is larger 
in size and has a wider selection than a traditional grocery store. It is smaller than a 
hypermarket or superstore. It is a popular retail format in urban and semi-urban areas. 
'Department Store' is a retail establishment which specializes in selling a wide range of 
products without a single predominant merchandise line. Department stores usually sell 
products including apparel, furniture, appliances, electronics and additionally select other 
lines of products such as paint, hardware, toiletries, cosmetics, photographic equipment, 
jewellery, toys and sporting goods. 
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'Discount Store' sells merchandise, especially consumer goods, at a discount from the 
manufacturer's suggested retail price or the selling prices being offered in general in the 
market by other retailers. 
'Specialty Store' is a store which offers specific and specialized types of items. These 
stores focus on selling a particular brand, or a particular type of item. For example, a 
store that exclusively sells cell phones or video games is considered specialized. 
'Hypermarket Stores', also called 'Superstores', are nothing but combination of 
supermarket and department stores that offer wide varieties of food, grocery items, non-
food items or general merchandises such as appliances, electronics, furniture, clothing, 
services etc. under one roof in a vast space, sometimes in excess of 200,000 square feet. 
Originated in France, the hypermarket had limited success in the U.S. due to consumer 
resistance to the limited grocery selection and the warehouse atmosphere. Success in 
Europe was attributed to the fact that fewer alternatives were available. Compared to 
regular supermarkets, a large volume of goods must be sold by superstores to break even. 
For a long time, the corner grocery store was the only choice available to the consumer. 
This is slowly giving way to international formats of retailing. The traditional food and 
grocery segment has seen the emergence of supermarkets/grocery chains, convenience 
stores and fast-food chains. Thus, we see that retailing, one of the largest sectors m the 
global economy, is going through a transition phase in India and boom in retailing has 
been confined primarily to the urban markets. In spite of having excellent potential. India 
poses a complex situation for a retailer as this is a country where each state is a mini-
country by itself. The demography of a region varies quite distinctly from others. In order 
to appeal to all classes of the society, retail stores would have to identify with different 
lifestyles. This is the main reason as to why many of the successful retail chains in the 
country today operate at regional segments only and are not aiming at nationwide 
presence, at least for the time being. Hence we find more of regional players in India It is 
likely to take time before nationwide successful retail chains emerge. 
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It can be observed that the most popular retail format in India is the 'Supermarket', 
beside the comer shop/grocery store/mom-and-pop store. Hypermarkets have very 
recently come into being and are negligible in number though most retail chains do intend 
to expand their presence through this format very soon. 'Discount chains' are also 
substantial in number and are growing at a fast pace through the country, predominantly, 
in the southern region. 
Considering the current trends in food retailing in India, some years down the line, food 
and grocery stores will become dominating trade partners for the food industry, which, in 
turn, will be forced to offer special discounts and trade terms for them to get the shelf 
space in such stores. Once established, in-store label brands will become a real threat to 
the industry as manufacturers will have to compete with the store label brands that are 
generally very price-competitive. Most retail chains have already started developing their 
own unique supply chains that would suit their needs precisely. Replicating the success 
stories of the big names of the Western nations may still be a distant dream for Indian 
food and grocery retailers, but at least the winds are blowing in the direction of growth. 
1.2.3 Indian Retail Sector - Opportunities Ahead 
Indian retail sector has caught the world's imagination in the last few years. India's retail 
growth has been largely driven by increasing disposable incomes, favourable 
demographics, changing lifestyles, growth of middle class segment and a high potential 
for penetration into rural and urban markets. However, due to the impact of the global 
financial crisis, Indian retailers have been suffering from the effect of rapid credit 
squeeze, high operating costs and low customer confidence. 
According to the Department of Industrial Policy and Promotion, there has been a large 
amount of Foreign Direct Investment (FDI) inflow in single-brand retail trading and India 
continues to be among the most attractive countries for global retailers. The Indian retail 
market has been ranked in 2009, by AT Kearney's eighth annual Global Retail 
Development Index (GRDI), as the most attractive emerging market for investment in the 
retail sector. The robust growth of organised retail in India over past few years also 
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indicates the positive trend for global retailers (Figure 1.2.2). 
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Figure 1.2.2: Growth in Indian Retail 
From the segment-wise contribution, dominance of a few segments like food and fashion 
to the growth of Indian retail market is clearly visible (Figure 1.2.3). 
3% 2 % r ' ^ " 
• Food 
• Fashion 
• Leisure and Entertainment 
• Fashion Accessories 
• Consumer Durables 
Health, Beauty and Pharma 
• Furniture 
Telecom 
Books and Music 
Source: Working Paper No. 222. Impact of Organised Retailing on the Unorganised Sector. ICRIER. 2008 
Figure 1.2.3: Retail Market Segment 
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It was only in the year 2000 that the economists put a figure to Indian Retail Market -
?400,000 crore which was projected an annual increase of 20 per cent. An overwhelming 
proportion of this ?400,000 crore retail markets was unorganised. In fact, only a ?20,000 
crore segment of the market was organised. (Source: Global Retail Development 
Index, 2009) 
In India, about 96 percent of the 5 million-plus outlets were smaller than 500 square feet 
area. Per capita retailing space in India is about 2 square feet (compared to 16 square feet 
in the United States). India's per capita retailing space is thus one of the lowest in the 
world (source: KSA Technopak (I) Pvt Ltd, the India operation of the US-based Kurt 
Salmon Associates). The successes of a couple of hyper-marts, prominent among them 
are Giant, Metro and Big Bazaar, indicate the evolution of hypermarkets in the country. 
1.2.4 Key Players in Indian Retail Sector 
The steep growth of Indian Retail has been largely fuelled by many Indian key players 
who could secure advantages of known market conditions and existing resources to 
diversify into various retail segments across India (Table 1.2.1). 
Player 
Tata Group 
Future Group 
Reliance Group 
Store Brands 
Landmark (books and music). Croma (multi-brand electronics). World of Titan 
(watches). Tanishq (jewellery). Titan Eye+ (eye wear). Westside (lifestyle retail 
store). Star Bazaar (hypermarket chain). Fashion Yatra (family fashion store). 
Central (shopping mall). Big Bazaar (hypermarket). Pantaloons (fashion outlet). 
Blue Sky (sunglasses). Brand Factory (multi-brand readymade garments). KB's 
Fair Price (essential products), Navaras (jewellery). Planet Store (multi-brand 
sports and lifestyle speciality retail). aLL (fashion garments). Ethnicity (Indian 
ethnic wear). Home Town (home needs). eZone (electronics). Furniture Bazaar 
(home furniture), Electronics Bazaar (under Big Bazaar, electronics stores). Home 
Bazaar (satellite version of Home Town). Collection I (lifestyle furniture). Gen M 
& One Mobile (mobile phones). M-Port (electronics). Shoe Factory (footwear) 
and Depot (books and music). 
Reliance Fresh (neighbourhood store). Reliance Mart (supermarket). Reliance 
Super (mini-mart). Reliance Digital (consumer durables and Information 
Technology). Reliance Trends (apparel and accessories). Reliance Wellness 
(health, wellness and beauty), iStore (Apple products). Reliance Footprint 
(footwear). Reliance Jewels (jewellery). Reliance TimeOut (books, music and 
entertainment). Reliance AutoZone (automotive products and services) and 
Reliance Living (home ware, furniture, modular kitchens and furnishings). 
Table 1.2.1: Key Players in Indian Retail Sector (Contd.) 
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Player 
RPG Group 
K Raheja Group 
Landmark Group 
Bharti Group 
Mahindra Group 
Aditya Birla Group 
Vishal Retail 
Store Brands 
Spencers (multi-format retail store). Music World (music and home video store) 
and Books & Beyond (book store). 
Shoppers Stop (clothing, accessories, fragrances, cosmetics, footwear i-nd home 
furnishing store). Crossword (book store), Inorbit Mall (fashion, lifestyle, food 
and entertainment) and Hyper City (hypermarket). 
Lifestyle (garments and accessories), Home Centre (householdand r'umiture. 
garments and retail), Splash (high street fashion brand) and Funcit} (family 
entertainment brands). 
Field Fresh (fresh and processed fruits and vegetables - multiple-format siore). 
Mom and Me (infant and maternity care). 
More (supermarket and hypermarket formats, earlier known as Trinethra') 
Vishal Mega Mart (multiproduct stores). 
Source: IBEF Report: Retail Nov'2010 (Indicative List) 
Table 1.2.1: Key Players in Indian Retail Sector 
1.2.5 Emerging Retail Models in India 
An interesting observation is that different organised retailers are currently experimenting 
with different formats of retail trade. Since the Indian market is not yet mature enough, it 
is hard to predict which of the formats will have a winning edge over all others which 
points to a possibility that internationally accepted formats may not be applicable cr may 
not yield as good results in India as in other countries. With increase in competition, 
some of the retail formats (Table 1.2.2) are getting more and more popularity in India 
Format 
Hypermarkets 
Cash-and-carry 
Department stores 
Description 
• Average size varies between 50,(X)0 sq ft and 
100,000 sq ft. 
• Offers a large basket of products, ranging from 
grocery, fresh and processed food, beauty and 
household products, to clothing and appliances. 
• Average size - 75,000 sq ft. 
• Offers several thousand stock-keeping units (SKUs) 
and generally has bulk buying requirements. 
• Average size varies between 10,000 sq ft and 60,000 
sqft. 
• Offers a large layout with a wide merchandise mix. 
usually in cohesive categories, including fashion 
accessories, gifts and products for the home. 
Example 
Spencers, Big Ba/aar. 
Metro, Bharti-Will-
Mart. 
Shoppers Stop. 
Lifestyle. 
Table 1.2.2: Retail Formats in hidia (Contd.) 
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Format 
Supermarkets 
Shop-in-shop 
Specialty stores 
Category killers 
Discount stores 
Convenience stores 
Description 
• Large in size and typical in layout, 
• Offers not only household products but also food as 
an integral part of their services. 
• Shops located within the premises of large shopping 
malls in major cities. 
• Single-category stores. 
• Focus on individuals and group clusters of the same 
class, with high product loyalty. 
• Average size - 8,000 sq ft. 
• Large specialty retailers focusing on a particular 
segment. These retailers are able to provide a wide 
range of choice to consumers, usually at affordable 
prices, due to scale economies. 
• Average size - 1,000 sq ft. 
• Offers a wide range of products, mostly branded, at 
discounted prices. 
• Average size - 800 sq ft. 
• Relatively small retail stores located near residential 
areas. 
Example 
Apna Bazaar, Food 
Bazaar. 
Infinity (Magma 
Group). 
Brand Factory, Food 
Bazaar. 
The Loft (footwear 
mall). Central 
(readymade garments 
mall). 
Subhiksha, Levi's 
factory outlet. 
In & Out, Safal. 
Sources: Ernst & Young, The Retailer, January 2009; Working Paper No 222, Impact of Organised 
Retailing on the Unorganised Sector, ICRIER 
Table 1.2.2: Retail Formats in India 
1.2.6 Future Initiatives and Trends 
A. Transformation of the Supply Chain 
To counter the challenges by existing small local players who are providing unbeatable 
advantages of convenience and home delivery to customers, organised retailers seem to 
have just one option - offer attractive prices to the consumer. Thus, right sourcing 
coupled with economy of scale will likely to help organised retailers to secure 
competitive advantages and to leverage by driving the costs down, increasing stock turns 
and getting better credit terms from its vendors. Increasing the efficiencies of the entire 
supply chain is of utmost priority for every big retailer. For example, the existing food 
supply chain in India is full of inefficiencies as a result of inadequate infrastructure, too 
many middlemen, complicated laws and an indifferent attitude. There is tremendous 
scope of improvement in food supply chain which will bring down the total cost of 
operation significantly and help the retailers to offer lower prices to the customers. Many 
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corporate have started programmes and operations with direct collaborations with the 
farmers for mutual benefits. The farmer-corporate relationship has helped the farmers to 
secure technology, resources and prices and the corporate to source high quality [)roducts 
at a low cost to the retail shelf. These farmer-corporate models are likely to be replicated 
and extended to ail the farm end products. With the emergence of private labels, the retail 
chains will work with the farm conmiunity more cohesively in developing an efficient 
supply chain and to leverage on the cost advantage at both ends. 
B. Supplier-Retailer Relationships 
Traditionally, supplier-retailer relation in hidia comprises several layers such as the 
national distributor, the regional distributor, district wholesalers and the end ntailers. 
However, with the increasing presence of organised retailers in India, this scenario is 
changing fast and the relationships of these retailers are being established directiy with 
the manufacturers. The new model is affecting the relationships that the manufacturers 
used to enjoy with the still dominant traditional system in the retail sector. The supplier-
retailer relationship is now coming under severe pressure as both the parties try to 
squeeze maximum margins out of the other. 
C. Innovations in Transportation Logistics 
Most organised retail chains in India have theu- own network and do not outsource 
logistical requkements. As retail chains have begun to focus more and more on the retail 
end, the necessity to outsource the logistics support to some experts and efficient logistics 
service providers is emerging. The logistics service providers have also begun to come 
out with innovative customized solutions for the retail chains. As for example, GATl has 
developed a model for distribution of Alphonso mangoes throughout India with the 
support of Information Technology. 
D. Formats 
India is populated with traditional 'mom-and-pop' stores and 'supermarkets' under 
organised retail chains. Only a few dared to venture into the hypermarket segment w ith 
success. Considering the geographical, cultural and regional divergences, multiple 
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formats will be there to stay in India. In spite of high population in rural and semi-urban 
areas, organised retail chain is yet to reach to those areas. For such location, a cost 
effective and efficient 'no frills' retail model is likely to give the desired operational 
advantages to retailers. 
E. Social Trends 
India is country of 'unity m diversity'. The geographical, social and cultural diversities of 
the population put immense challenges to every retailer who is looking for national roll 
out of its retail chain in India. This has taken its toll particularly on perishable items like 
food as well as other items like clothing. The retailers must plan after understanding the 
local cultures and taste to see any chance of success. The same reason is behind many 
retailers' decision to restrict their operation in select cities or select geographical 
boundaries. But, with more and more cultural integration primarily due to professional 
migrants from different states and culture, retailers will find feasibility to spread their 
operation across India. With increase in nuclear families, income and number of working 
women in the society, there is sharp change in the shopping pattern creating the need and 
feasibility of more and more supermarkets graduating to hypermarkets in near future. 
F. Online Retailing 
With the manifold increase in internet accessibility and usage across India, online 
retailing has become a strong media to connect to the customers, advertise products and 
to generate online sales. However, poor performance of many companies offering virtual 
shopping through internet underlines the importance and necessity to continue the store-
based retailing. Products having 'touch and feel' attribute or very high value or need to 
test performance can be sold through 'stores' model only. The issues related to internet 
transaction security are of prime concern in countries like India. At the same time, 
internet has opened up a stream of opportunities for the retailers to source their products, 
to reduce vast wastages in operation through efficient and real-time information sharing, 
improve understanding of changing market scenario and consumer needs. Thus, from 
being just another medium, the internet is becoming part and parcel of retail operations. 
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G. Impact of Technology 
Technology plays the most important and critical role in the success story of any industry 
and retailing is highly technology intensive. Technology is helping the retailers to 
drastically reduce their operating costs by improving demand prediction, order tracking. 
lead time management, inventory and shelf management. Wal-Mart has been able to 
retain its competitive advantages over the other strong competitors in the retailing 
industry for so many years through extensive usage of technology for its distribution and 
information systems including introducing innovative logistics techniques like cross-
docking and electronic data interchange (EDI). Capture of vital information at 'point of 
sale' and processing of the information through the supply chain for timely shelf 
replenishment play an important role in retail operations. The technology is helping the 
retailers not only in establishing strong link with the suppliers but also understanding and 
developing link with the consumer. Data warehousing followed by data mining can help 
the retailers to know their existing and potential customers better and to meet their 
changing requirements in a more effective way. 
H. Food Safety Issues 
The food supply chain is quite distinct from other retail chain because of the perishable 
nature of food items, the safety and integrity of the product involved from the soarce to 
end customers. The need is for totally integrated infrastructure and services which will 
ensure compliance to all the food safety requirement and customer demand. HACCP 
(Hazard Analysis Critical Control Point) is an internationally accepted technique for 
preventing microbiological, chemical and physical contamination along the food supply 
chain. There is National Codex Resource Centre, Directorate General of Health Services 
under Ministry of Health and Family Welfare, Government of India, whose objective is 
to establish sound internationally agreed guidelines for national food control s\ stems 
based on the criteria of consumer health protection and fair practices in trade and caking 
into account the needs and special concerns of all countries. All these including; food 
hygiene standards have been adopted by die Bureau of Indian Standards which is the 
national standards body in India and the retailers are encouraged to comply these 
standards. 
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1.3 Retail Supply Chain Management 
1.3.1 A Historical Perspective on the Supply Chain 
It is essentia] that one should review historical aspects of production and operations 
management to understand the significance of supply chain initiatives (Bruce, 1997; 
Poirier and Reiter, 1996). From 1960s to mid 1970s, most of the retail organisations had 
vertical structures and focuses on the functions for optimisation of their activities. The 
win-lose relationship with suppliers proved to be adversarial. Manufacturing was mainly 
focussed on material requirement planning (MRP). During 1980s and 1990s, retailers 
started process mapping and evaluating their operations including integration of functions 
like product design and manufacturing. Many organisations started taking quality 
initiatives like TQM and ISO standards. 
In 1990s, world over, retailers started experiencing increasing competition domestic as 
well as internationally which gave rise to many strategic alliances among organisations. 
The structure of organisations started aligning with the processes and outsourcing of 
many activities took place to achieve competitiveness and cost benefits. Implementation 
of various technologies for manufacturing like enterprise resource planning (ERP), 
product data management, distribution requirement planning, collaborative tools, 
electronic commerce helped the organisations to improve their overall performance 
(Aberdeen, 1996). There is growing appreciation for change in focus of organisations 
from 'extracting the lowest price from immediate supplier' to 'reduce total cost for a 
product from source to its consumption' (Turbude, 1997). Mutual reliance between 
supplier and retailer encouraged greater sharing of information between them. From mass 
production to customised production, emphasis was made on greater organisational and 
process flexibility and coordination of processes across many sites. 
1.3.2 Integrated Supply Chain 
With the emergence of time based strategies, the necessary revaluation of corporate 
strategy and manufacturing was requu-ed (Porter, 1996). Growth and expansion of the 
business was done based on relationships forming partnership, alliances and joint 
ventures (Peter Drucker, 1999) 
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The concept of 'Integrated Supply Chain' was first proposed by Houlihan in 1985 
(Cooper and EUram, 1993) which involved different processes and activities producing 
value for the ultimate customers (Lummus et al, 1998). The connected series of aitivities 
are related to the planning and controlling of raw materials, components and finished 
products from suppliers to the final customer (Vickery et al, 1999). Earlier, the supply 
chain integration involved full ownership or vertical integration. Due to increasing 
competition, greater flexibility in ownership in the form of partial or joint partnership 
(Ellram, 1995), long terms contracts, shared process, product or Information Technology 
has started evolving. There are many instances of mismatches between the expectation 
and actual performance of supply chain integration (Neuman and Samuels, 1996; 
Simatupang and Sridharan, 2002; Zammuto and O'Connor, 1992). It has been observed 
that the poor communication and lack of trust due to decrease in integration activities like 
shared information, cooperation and shared goal result in failed partnership (Ellram. 
1995; Elmuti, 2002; Germain and Droge, 1998). 
1.3.3 Supply Chain Business Process Integration 
The business process integration involves collaboration and continuous flow of 
information (Lambert and Cooper, 2000). The key supply chain business processes are 
CRM, customer service management, demand management, order fulfilment, 
manufacturing flow management, supplier relationship management, product 
development and commercialisation, and returns management (Lambert, 2004). 
1.3.4 Retail Supply Chain 
Retail supply chain, in recent times, puts considerable efforts to make the product 
available fastest to the customers thereby reducing the inventory costs (Rettig, 199?) It 
includes plaiming, execution, optimisation and measurement of procurement. 
Collaborative Planning Forecasting and Replenishment (CPFR), demand forecasting, 
inventory replenishment, inbound and outbound transportation, store logistics and 
warehouse management. With increasing customer's expectations on customisation, 
prices, quality, innovation and availability, product life cycle has shrunk dramatically 
increasing pressure on retail supply chain to perform better and continuously improve 
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Retail supply chain is multi-channel with physical stores, websites, kiosks, catalogues 
etc. Effective supply chain management helps retailers to maintain a balance between 
supply and demand. Latest technologies like radio frequency identification (RFID), 
wireless and mobility infrastructure enables effective retail supply chain. 
1.3.5 Effective SCM Enablers 
A. Realistic Ordering Lead-times 
Retailers are required to act timely to place order so that the supplier is not surprised and 
able to meet demand spikes on time. 
B. Averting Problems 
Retailers are required to take measures to identify potential stock-outs or any change in 
preferences of customers. Accordingly, retailers should ensure timely placement of 
replenishment request before the inventory drops to zero or managing the shelf 
considering the customers' purchasing pattern. 
C. Facilitating Resource Planning and Allocation 
It is of utmost priority that the retailer should do proper resource planning and allocate 
resources so that profit leaks like inaccurate shipments, increased transportation and 
labour costs can be avoided or reduced. 
1.3.6 Future Initiatives and Trends 
A. Collaborative Planning, Forecasting and Replenishment (CPFR) 
Retailers always look for finding new ways to improve the ability to anticipate 
customers' demand and fulfil it coupled with reduced inventories. This can be achieved 
only through improved forecasting and merchandise planning. Strong collaboration with 
the manufacturers and suppliers will likely to reduce cycle times and inventories 
throughout the entire supply chain. 
B. Radio Frequency Identification (RFID) Assessment 
Global retail giants like Wal-Mart and Metro AG have developed their own business 
strategy to link the use of RFID technology to business benefits and implementation 
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costs. Metro AG's 'Future Store Initiative' has delivered very strong results which 
increases the visibility and popularity of retail technologies such as RFID. However. 
concerns of consumers on privacy issues, such as the extent to which retailers should 
have knowledge about the products consumers have in their homes, are to be addressed. 
C. Buying Optimisation 
Retailers are continuously working on strategic sourcing issues to streamline their buying 
process. Retailers are also evaluating the potential of e-procurement mainly for their non-
merchandise requirements. Low-risk projects with high returns are critical for success. 
Retailers are looking for effective cost management, bulk discount purchases, improving 
inventory management and better management of their suppliers. These factors art; more 
important for retailers sourcing various products globally. 
D. Data Synchronisation 
Data synchronisation is one of the challenges the retailers always face. Real-time siaring 
of POS (point of sale) data along with inventory with the suppliers seems to be the best 
option for reducing the out-of-stock cost drastically. Data synchronisation helps to iaitiate 
the purchase order on time followed by invoice reconciliation reducing any possibility of 
data entry error. 
E. Reviewing Supply Chain Network Infrastructure 
To attain the desired level of cost effectiveness and service level and to avoid outdated 
technology, retailers should review its existing supply chain network infrastructure. 
However, only a few retailers are found to be interested to use the sophisticated 
algorithms required to process large amount of data and carry out cost-benefit analysis of 
alternate network designs. 
F. Outsourcing Non-core Functions 
To evaluate and exercise the option of outsourcing of an activity or a function. reUiilers 
need to be cautious and analytic. Outsourcing of business processes like human resources 
is not yet popular in retail industry unlike other industries. 
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G. Legacy Application Replacement 
Many retailers are using custom-developed applications for running portions of their 
supply chain. These custom applications are slowly being replaced with off-the-shelf 
packaged software applications. However, these involve, many times, changes in the 
organisation metrics, business process and people to improve service levels and reduce 
service cost. 
H. Supply Chain Visibility/Information Flow 
For effective and efficient performance of any supply chain, the visibility and quality of 
information flow in the chain are essential. This not only helps to monitor the supply 
chain performance but also helps to identify and remove bottlenecks. 
/. Supply Chain Processes Automation 
More and more technology driven operations are coming into retail operations like 
capturing customer data, sales data etc. through various data collection devices. These 
data are then stored and processed using data warehouses for improvement in the 
operations. Business process improvement initiatives are followed by technology 
initiatives to enable the retailers to support to their changing environment. 
J. Emergence of Multiple Franchisee Model 
This model helps the suppliers in securing greater economy of scale, reduce dependency 
and gain local knowledge of the market. Players like PepsiCo India are extensively 
following this model. 
K. Rural Retailing 
In India, rural areas will likely to contribute significantly for future growth of retail sector 
as almost 70 percent population is rural who account for almost two-fifths of the total 
retail consumption. Already a few corporate are working actively with the rural 
population to secure the future market as well as supply cost advantages. Campaigns like 
DCM Shriram's 'Hariyali Kisaan Bazaar' and ITC's 'Chaupal Sagar' are glaring 
examples of success. Glimpses at the percentage sales major companies are getting from 
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rural markets underline the importance of rural retailing in India (Table 1.3.1). 
Company 
Hindustan Unilever 
Dabur India 
Dish TV 
Category 
Household products 
Personal products 
Media 
Percent Sales from Rural Markets 
45 
40 
33 
Source: Ernst & Young, The Retailer, October 2009 
Table 1.3.1: Retail Sales in Rural Market (In Percentage) 
L. Focus on Private Labels 
With increasing competition and constant pressure on offering items at lower costs to the 
customers, retailers are increasing focus on their own private labels to increase 
profitability of operation. With direct collaboration with the producers, retailers are able 
to source many items at cheaper costs and pass on the price benefits to their customers to 
leverage against the competition. 
1.4 ProUem Formulation 
Organised retail sector, today, is seen as growing sector both in India and globally. But 
the success of retail is dependent on the supply chain operation and on the relationship 
between suppliers and retailers. These relationships are dependent on the level and scope 
of integration amongst the supply chain partners. 
The research work through literature survey summarized the role of supply chain 
integration. Higher level of supply chain integration will allow organisation to meet 
customers' need faster and more efficientiy than non-integrated organisation (Magretta, 
1998a). Organisations that operate in isolation are placing themselves at competitive 
disadvantage (Wood, 1997). Many questions and gaps were identified through the 
literature review and an attempt was made to understand and address the supply chain 
integration issues and derive a casual model that can explain why and how integration 
can improve the retail operations performance. The thesis work addresses many key 
questions the retail industry is facing today viz. the factors having ttie greatest impact on 
the retail supply chain performance, the role of information technology in supply chain 
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integration process, the performance measures required to assess performance of Retail 
Supply Chain, importance of purchasing strategy, supplier selection process and 
evaluation and so on. 
1.4.1 Research Objectives 
Hie major objectives of this research work are as follows. 
1. To examine the role of supplier - retailer integration in business performance of the 
retail organisations. (Reference : Chapter 2, Section 2.2.1 and 2.2.3) 
2. To study the extent to which Information Technology provides the feature and fit to 
the requirement of supply chain integration process between retailer and supplier. 
(Reference : Chapter 2, Section 2.2.2) 
3. To study the purchasing strategy of retail organisations and explore the requisites of 
effective purchasing strategy. (Reference : Chapter 2, Section 2.2.4) 
4. To investigate the supplier selection process and identify the factors and criteria of 
selection. (Reference : Chapter 2, Section 2.2.5) 
5. To examine the inter-relationship between retail shelf management and inventory 
management. (Reference: Chapter 2, Section 2.2.6). 
1.4.2 Contribution to the World of Knowledge 
The study has investigated different dimensions of supply chain from both retailers' and 
suppliers' perspective impacting the overall business performance of retail organisation. 
Conceptually, developing a workable supply chain integration model is a necessity in 
context to facilitation of supply chain performance through integration, which is essential 
for both suppliers and retailers to stay competitive in a dynamic retail supply chain. This 
study would help in identifying and assessing the capabilities and the integration process. 
Future research may focus on bringing in analysis and results in retail format wise. The 
suppliers' selection and purchase strategy design dimension may be adopted by the 
industry and future research may incorporate to establish path analysis within these 
dimensions identified. 
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Chapter-2 
LITERATURE REVIEW 
In Chapter 1, an attempt was made to explore and understand the organised retail industry 
both globally and in Indian context. In this chapter, many scholarly research works from 
both supply chain area and retail operations were surveyed to understand the concepts. 
practices, gaps, recent trends and happening in retail business. The objective of this 
chapter is to understand the fundamentals of supply chain and performance measurement 
systems. It is known that to improve performance of an organisation, it is important and 
pertinent to understand the frame work of operations and the performance metrics In line 
with this, literatures revealed many dimensions of retail business. From the licerature 
review, discussions with academicians and interviews of supply chain experts and 
practitioners, six constructs have been identified as 'Supply Chain Integration', 'Role of 
Information Technology in Supply Chain Integration', 'Supply Chain Integration and 
Business Performance', 'Purchasing Strategy', 'Linking the Supplier Selection and 
Assessment' and 'Retail Operations'. This chapter also describes these constructs to 
identify operational framework and the performance metrics for retail business. 
2.1 Study of Relevant Literature 
2.1.1 Supply Chain Management 
Since first appearing in 1982, SCM has been studied by numerous researchers who have 
tried to define and quantify the meaning of SCM (Cooper and Ellram, 1993; Cooper er 
al, 1997; Giunipro and Brand, 1996; Spekman et al, 1998). In spite of this, there is still 
confusion on how to define SCM (Bechtel and Jayaram, 1997). However, three core 
components are common amongst these definitions - first is 'Range of participants' 
which includes all the channel partners viz. suppliers, manufacturers, service pro^ iders, 
customers, internal participants etc.; second is 'Flow of both materials and information" 
in the entire chain; and third is 'Integrated and coordinated value-added activities' like 
collaborations, service level etc. Thus supply chain management involves coordination 
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and management of a complex network of activities involved in sourcing from producers 
or suppliers and delivering a finished product to the end-user or customer. It is critical for 
success of any business function. A firm may be part of more than one supply chain 
which brings associated complications into the functions of the firm. 
Based on many qualitative and quantitative researches carried out on supply chain 
management, following six dimensions of supply chain have been identified: 
First Dimension Establishment of collaborative partnerships between chain 
members which involve commitment of the partners for a 
period of time and sharing of information, risks and rewards 
(Ellram and Cooper, 1990; Spekman et al, 1998). 
Second Dimension Measurement of utilisation of Information Technology which is 
very critical and may involve simple commimication, electronic 
data interchange (EDI), POS data communications and bar 
coding (Sabath, 1998). 
Third Dimension Flexibility of operations which includes ability to vary 
production in response to market demands or minor 
customisation of the products resulting into reduced delivery 
lead tune (Narasimham and Das, 1999). Flexibility helps to 
procure raw materials, manufacture items and arrange 
distribution on Just-in-time (JIT) basis (Higginson and Alam, 
1997). 
Fourth Dimension Service and performance measurement is essential to monitor 
the performance of supply chain. Reliability and lead time of 
suppliers are to be constantly monitored to ensure efficient 
supply chain management. 
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Fifth Dimension : Top management's commitment and leadership are essential foi 
better participation of all constituents and success of any supply 
chain management (Higginson and Alam, 1997; Vass and 
Kincade, 1999). 
It is a proven fact that the most important baiTier to 
reengineering is people and not systems or technology (Bachtel 
and Jayaram, 1997) 
Sixth Dimension Knowledge of demand characteristics determines the success of 
any supply chain. It helps to understand the characteristics of 
demand, operational implications and supply capability and to 
take operational decisions effectively (Copacino, 1998). 
Considering above dimensions, integration has evolved as a key factor in achieving 
improvements in SCM (Romano, 2003; Tan et al, 1999). High level integratioi has a 
positive impact on corporate and supply chain performance (Childerhouse and Towill, 
2003; Frohlich and Westbrook, 2001; Vickery et al, 2003; Gimenez and Ventura. 2005). 
However, there are different views also which suggest more tailor-made approach for 
supply chain integration (Fisher, 1997). Some suggest to include business conditions 
(Van der Vaart and Van Donk, 2006; Van Donk and Van der Vaart, 2004. 2{»05) or 
context (Ho et al, 2002) in the integration approach. 
2.1.2 Supply Chain Performance Management Systems 
Performance measurement of supply chain is challenging. There are so many entities 
involved in the supply chain activities and hence it becomes very difficult to attribute the 
performance results to any one particular entity within the chain. Measuring internal 
performance is difficult, but measuring inter-organisational environmental performance 
measurement is tougher as it becomes multidimensional, non-standardized dati with 
geographical and cultural differences. 
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Intense competition, impact of globalisation and growing emphasis on customer 
orientation are regularly cited as the reason for surge in interest in supply chain 
management (Gunasekaran et ai, 2001; Webster, 2002). A sustainable competitive 
advantage can be built through an effective supply chain management comprising all the 
associated activities (Ellinger, 2000; Handfield and Nichols, 1999). This helps to reduce 
costs, improved customer relations, increased sales and market share (Ferguson, 2000). 
However there is a gap in understanding the quality and effectiveness of supply chain in 
many organisations (Thomas, 1999; Clegg et al, 2002: Luca et ai, 2010). Hence 
measuring the supply chain performance can facilitate a greater understanding of the 
supply chain, positively influence actors' behaviour, and improve its overall performance 
(Chen and Paulraj, 2004). Performance measurement helps to understand and quantify 
the effectiveness and efficiency of the supply chain (Neely et al, 1995) and can be done 
with one or more of the methods - the balanced scorecard method (Kaplan and Norton, 
1992), performance measurement matrix (Keegan et al, 1989), performance 
measurement questionnaires (Dixon et al, 1990), criteria for measurement system design 
(Globerson, 1985), or any other supply chain performance measurement systems and 
metrics (Beamon, 1999; Beamon and Chen, 2001; Gunasekaran et al, 2001, 2004). All 
these studies have stressed the need for new measurement systems and metrics which 
address specific deficiencies. Whilst this represents an important step forward, this work 
argues that there is a need for reflection on contemporary research that has investigated a 
number of important issues. These issues include factors affecting the successful 
implementation of performance measurement systems (Bourne et al, 2000, 2002); the 
forces which shape the evolution of performance measurement systems (Kermerley and 
Neely, 2002; Waggoner et al, 1999); and, how to maintain performance measurement 
systems over time so they remain aligned with dynamic environments and changing 
strategies (Bourne et al, 2000; Kennerley and Neely, 2003). All of these issues are 
important to performance measurement in supply chains, yet found to have received little 
attention in the literature. 
As Neely et al, (1995) observed performance measurement systems can be analysed at 
three levels as illustrated in Table 2.1.1 below. 
32 
Level 
1. Individual performance 
measures 
2. Performance 
measurement system 
3. Relationship with 
internal and external 
environments 
Considerations 
What f)erformance measures are used? 
What they are used for? 
How much they cost? 
What benefit do they provide? 
Have all the appropriate elements (internal, external, financ al, non-
financial) been covered? 
Have measures which relate to the rate of improvement been introduced'.' 
Have measures which relate to the long-term and short-term objectives of 
the business been introduced? 
Have the measures been integrated, both vertically and horizontally ' 
Do any of the measures conflict with one another? 
Do the measures reinforce the firm's strategy? 
Do the measures match the organisational culture? 
Are they consistent with the recognition and reward structure? 
Do some measures focus on customer satisfaction? 
Do some measures focus on what the competition is doing? 
Source: Neelyef a/., (1995) 
Table 2.1,1: Key Considerations for Analysing a Performance Measurement System 
The results of analysis of first level are categorized according to (Neely et al, 1995): 
(a) Their applicability to the five supply chain processes defined in the supply 
chain operations reference (SCOR) model (i.e. plan, source, make, deliver and 
return or customer satisfaction); 
(b) whether they measure cost, time, quality, flexibility and innovativeness; and 
(c) Whether they were quantitative or qualitative. 
Differentiating the results by business process is useful as it identifies measures ^vhich 
are appropriate at the strategic, operational and tactical levels. Differentiating cost and 
non-cost measures, (namely time, quality, flexibility and innovativeness) is esseniial as 
cost indicators alone may give a misleading representation of supply chain performance 
(Chen and Paulraj, 2004). 
Results in terms of time and quality reveal the ability of a supply chain to deliver a high 
customer service, whilst flexibility and innovativeness show the ability to cope with rapid 
changes in demand or supply. Flexibility and innovativeness are key strategic drivers of 
future development of supply chain (Lee, 2004; Morgan, 2004). Continuous monitoring 
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of the performance using metrics from all five categories viz. cost, time, quality, 
flexibility and innovativeness and acting upon the performance results in order to remain 
competitive are recommended. 
The distinctive quantitative and qualitative studies indicate whether the measures are 
objective or subjective interpretations of individual actors. After analysis of supply chain 
metrics, levels 2 and 3 are considered by reviewing existing performance measurement 
systems with particular attention to their internal and external environments. 
Jan C. Fransoo et al, (2010) in their book titled 'Behavioral Operations in Planning and 
Scheduling' has discussed various mathematical models from literature. For supply chain 
performance growth, mathematical models are built up through operational studies 
(Smith et al, 2(X)5; Lin et al, 2005) whilst through redesigning the supply chain design 
studies intend to optimise performance. The design studies comprise economic models 
(Wu, 2005), deterministic analytical models (Chen et al, 2(X)5), stochastic analytical 
models (Chiang and Monahan, 2(X)5) and simulation models (Hwamg et al, 2(X)5; 
Reiner, 2CX)5). Finally, strategic studies evaluate aligning the supply chain with a firm's 
strategic objectives (Balasubramanian and Tewary, 2005). Other researchers have 
focussed on effects of conflict and power on the performance of supply chain networks 
(Bradford et al, 2004; Krajewski et al, 2(X)5). All these literatures emphasise on 
adoption of a systemic approach to performance measurement. For example, modem 
manufacturing practices such as quality management (Flynn and Flyrm, 2005), just-in-
time (Green and Inman, 2005) and Information Technology (Dyapur and Patnaik, 2005) 
have all been shown to effect overall supply chain performance. 
Many journal articles and books have been identified which were directly concerned with 
performance measurement systems and metrics for supply chains (Artz, 1999; Baiman et 
al, 2001; Beamon, 1998, 1999; Bourne et al, 2000, 2002; Cachon and Lariviere, 1999; 
Chan, 2003; Chan and Qi, 2003; Chen and Paulraj, 2004; Dasgupta, 2003; De Toni and 
Tonchia, 2001; Fynes et al, 2005; Graham et al, 1994; Gunasekaran et al, 2001, 2004, 
2005; Harrison and New, 2002; Holmberg, 2000; Huang et al, 2004, 2005; Kleijnen and 
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Smits, 2003; Lai et al, 2002; Li, G. et al, 2005; Li S. et al, 2005; Lockany and 
McConnack, 2004; Lohman et al., 2004; Lummus et al., 2003; Maloni and Benton. 1997: 
Melnyk et al., 2004; Ramdas and Spekman, 2000; Schmitz and Platts. 2004; Stephens. 
2001; Talluri and Sarkis, 2002; Van der Vorst and Beulens, 2001: Van Hoek, 2001: 
Wang et al, 2004, 2005; Webster, 2002; Windischer, 2003; Windischer and Grote. 
2003). Another five articles are related to benchmarking (Basnet et al., 2003: Cboy and 
Lee, 2003; Cox, 2000; Ulusoy, 2003; Van Landeghem and Persoons. 2001). 
It is generally acknowledged that there has been relatively low interest in devt loping 
measurement systems and metrics for evaluating supply chain performance (Btamon. 
1999; Gunasekarm etai, 2001). 
The financial performance of a supply chain can be assessed by determining the total 
logistics cost (Gunasekaran et al., 2001). However, care needs to be taken as logistics is 
extended across functional boundaries and the cost in one area likely to influence the cost 
in other areas (Cavinato, 1992). As for example, inventory and order processing costs are 
likely to be significantly affected in case of any change in capacity. So it is essenial to 
identify activity wise costs. There are assets like plant and machinery, property, accounts 
receivable, inventory which are part of supply chain assets (Stewart. 1995). Firms are 
always under pressure to improve productivity of these assets, in particular during ising 
inflation and decreasing liquidity and hence it is important to determine the costs 
associated with each asset and estimate the total cash flow time which is the average 
number of days required to convert the cash invested in assets into the cash received from 
the customer to get an insight of rate of return on investment (Stewart, 1995). The 
financial health of the supply chain can be assessed with the measurement of ROl and 
impact of the logistics policies. 
Inventory is one of the biggest costs in supply chain management. Almost 50% o1 the 
cost of current assets is estimated to be inventory items (Fyke and Cohen. 1994). 
Inventory may be in the form of raw materials, semi-finished material, finished material, 
sub-assemblies and assemblies, materials in transit. Traditionally inventory is maintained 
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to cope with uncertainties but many times it leads to increase in lead-time (Slack et al, 
1995). Inventory management becomes more and more critical with increase in customer 
service requirements. 
The total cost associated with inventory in a supply chain (Lee and Billington, 1992; 
Christopher, 1992; Slack et al, 1995; Stewart, 1995; Dobler and Burt, 1996; Levy, 1997) 
consists of the following: 
1. Opportunity costs consisting of warehousing, capital and storage; 
2. Costs associated with inventory as incoming stock level, work in progress; 
3. Service costs, consisting of cost associated with stock management and 
insurance; 
4. Cost held up as finished goods in transit; 
5. Risk costs, consisting of cost associated with pilferage, deterioration, damage; 
6. Cost associated with scrap and rework; and 
7. Cost associated with shortage of inventory accounting for lost sales/lost 
production. 
While dealing with inventory, trade-offs should be considered at various levels in a 
supply chain. Lee and Billington (1992) pointed out that the cost of reworking stored 
components due to engineering changes and the risk of obsolescence could inflate the 
inventory holding costs almost by 40 percent and not considering such factors might lead 
to inappropriate choices. 
Similarly, in dealing with inventory in transit, a trade-off is needed because changing the 
mode of transportation can significantly affect inventory investment and service 
performance. A faster and more expensive shipping mode may save enough in inventory 
investment to justify increase in shipping cost, but only if inventory cost rates are 
appropriately chosen. 
According to Levy (1997), care should be taken for longer lead-time due to longer 
distance as it increases the 'volatility" of inventories, resulting in either too high or too 
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low inventory levels, which, in turn, may lead to higher administrative costs and lost 
sales. Another important factor is the accuracy of forecasting techniques. According to 
Fisher (1997), supply chain in many industries suffers from inventory, owing to their 
inability to predict demand. 
Implementing demand forecasting system which takes actual sales data and combines 
with on-hand inventory can help to deal with inventory related issues (Harrington. 1996). 
Only a few attempts have been made to gather data in a systematic way to eval uate the 
supply chain performance, which can be grouped on following basis: 
• Qualitative or quantitative (Beamon, 1999; Chan, 2003). 
• What they measure: 
- Cost and non-cost (Gunasekaran, 2001; De Toni and Tonchia, 2001). 
- Quality, cost, delivery and flexibility (Scho'nsleben, 2004); 
- Cost, quality, resource utilisation, flexibility, visibility, trust and 
innovativeness (Chan, 2003); 
- Resources, outputs and flexibility (Beamon, 1999); 
- Supply chain collaboration efficiency; coordination efficieno> and 
configuration (Hieber, 2002); and 
- Input, output and composite measures (Chan and Qi, 2003). 
• Strategic, operational or tactical focus (Gunasekaran et al., 2001). 
• The process in the supply chain they relate to (Chan and Qi, 2(X)3; Huang et al.. 
2004; Li et al., 2005b; Lockamy and McCormack, 2004; Stephens, 2001). 
The following table. Table 2.1.2, presents various nomenclatures for measure nent of 
supply chain performance. 
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Measure 
Sales ' 
Profit' 
Cost (C) 
Time (T) 
Quality (Q) 
Flexibility (F) 
Innovativeness (I) 
Return on investment (ratio of net profit, to total assets) 
Rate of return on investment" 
Net profit vs. productivity ratio' 
Information carrying cost' 
Variations against budget' 
Total supply chain management costs' 
Cost of goods sold' 
Asset turns 
Value added productivity' 
Overhead cost" 
Intangible cost" 
Incentive cost and subsides " 
Sensitivity to long-term costs " 
Percentage sales of new product compared with whole 
sales for a period " 
Expansion capability" 
Capital tie-up costs' 
Total supply chain response time ' 
Total supply chain cycle time ' 
Order lead time' 
Order fulfilment lead time 
Customer response time 
Product development cycle time ' 
Total cash flow time" 
Cash-to-cash cycle time' 
Horizon of business relationship' 
Percentage decrease in time to produce a product" 
C 
C 
C 
C 
C 
C 
Table 2.1.2: Taxonomy of Measures of Supply Chain Performance (Contd.) 
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Stages in 
Supply Chain 
Source 
Measure 
Fill rate (target fin rate achievement and average item fill 
rate)"'^-"-" 
Order entry methods" 
Accuracy of forecasting techniques ^ 
Autonomy of planning' 
Perceived effectiveness of departmental relations ' 
Order flexibility " 
Perfect order fulfilment "" 
Mix flexibility "•" 
New product-flexibility *" 
Number of new products launched " 
Use of new technology" 
Supplier cost-saving initiatives" 
Percentage of late or wrong supplier delivery 
supplier lead time against industry norm" 
Supplier's booking-in procedures' 
Purchase order cycle time" 
Efficiency of purchase order cycle time" 
Buyer-supplier partnership level" 
Level of supplier defect-free deliveries ^ 
Supplier rejection rate" 
Mutual trust * 
Satisfaction 'with knowledge transfer ^ 
Satisfaction with supplier relationship "^  
Supplier assistance in solving technical problems " 
Extent of mutual planning cooperation leading to 
improved quality' 
Extent of mutual assistance leading in problem-solving 
efforts'' 
Distribution of decision competences between supplier and 
customer' 
Quality and frequency of exchange of logistics information 
between supplier and customer' 
Cost (C) 
Time (T) 
Quality (Q) 
Flexibility (f) 
Innovativeness (I) 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
F 
F 
1 
1 
C 
C 
T 
T 
T 
T 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Q 
Table 2.1.2: Taxonomy of Measures of Supply Chain Performance (Contd. 
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Stages in 
Supply Chain 
Make 
Measure 
Quality of perspective taking in supply networks ' 
Information accuracy'' 
Information timeliness'' 
Information availability'' 
Supplier ability to respond to quality problems " 
Total cost of resources '' 
Manufacturing cost''" 
Inventory investment *" 
Inventory obsolescence *" 
Work in Process'' 
Cost per production hour" 
Capacity utilisation as incoming stock level, work-in-
progress, scrap level, finished goods in transit ''•' 
Inventory cost" 
Inventory turnover ratio '^ 
Inventory flow rate " 
Inventory days of supply ** 
Economic order quantity'' 
Effectiveness of master production" 
Schedule' 
Number of items produced *" 
Warehouse costs""" 
Stock capacity "" 
Inventory utilisation " 
Stock out probability''" 
Number of backorders'' 
Number of stock outs'' 
Average backorder level'' 
Percentage of excess / lack of resource within a period" 
Storage costs per unit of volume " 
Disposal costs ° 
Cost (C) 
Time (T) 
Quality (Q) 
Flexibility (F) 
Innovativeness (I) 
Q 
Q 
Q 
Q 
F 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
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Stages in 
Supply Chain 
Deliver 
Measure 
Planned process cycle time " 
Manufacturing lead time'' 
Time required to produce a particular item or set of item'' 
Time required to produce new product mix " 
Inventory accuracy "" 
Inventory range ° 
Percentage of wrong products manufactured" 
Production flexibility'' 
Capacity flexibility '^  
Volume flexibility "" 
Number of tasks worker can perform" 
Total logistics costs" 
Distribution costs *'" 
Delivery costs ™ 
Transport costs " 
Transport costs per unit of volume ° 
Personnel costs per unit of volume moved ° 
Transport productivity " 
Shipping errors *" 
Delivery efficiency ° 
Percentage accuracy of delivery" 
Delivery lead time" 
Frequency of delivery" 
Product lateness'' 
Average lateness of orders *" 
Average earliness of orders '' 
Percent of on-time deliveries *"•" 
Delivery performance"'' 
Delivery reliability '•'•"•"' 
Number of on-time deliveries '' 
Electiveness of distribution planning schedule ^ 
Cost(C) 
Time (T) 
Quality (Q) 
Flexibility (I) 
Innovativentss (I) 
T 
T 
T 
T 
Q 
F 
Q 
F 
F 
F 
F 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
T 
T 
T 
T 
T 
T 
Q 
Q 
Q 
Q 
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stages in 
Supply Chain 
Return 
(Customer 
satisfaction) 
Measure 
Effectiveness of delivery invoice methods" 
Driver reliability for performance " 
Quality of delivered goods " 
Achievement of defect-free deliveries" 
Quality of delivery documentation " 
Delivery flexibility *''" 
Responsiveness to urgent deliveries ''•" 
Transport flexibility " 
Warranty /returns processing costs'' 
Customer query time" 
Customer satisfaction (or dissatisfaction) *"•" 
Level of customer perceived value of product ^ 
Customer complaints'' 
Rate of complaint' 
Product quality ''•"' 
Flexibility of service systems to meet particular customer 
needs'" 
Cost (C) 
Time (T) 
Quality (Q) 
Flexibility (F) 
Innovativeness (I) 
Q 
Q 
Q 
Q 
Q 
F 
F 
F 
C 
T 
Q 
Q 
Q 
Q 
Q 
F 
Notes: " = Gunasekaran et ai, (2001); " = Beamon (1999); ' = Schonsleben (2004); '* = SCOR level 1 
metrics; " = Hieber (2002); ^ = Elliger(2000): « = Sperka (1997): " = Artz (1999); ' = Windischr and Grote 
(2003); J = Graham et ai, (1994); "= Maloni and Benton (1997); '= Parker and Axtell (2001); ™= Chan and 
Qi (2003); " = Chan (2003); ° = VDI guidelines (association of engineers);'' = Van der Vorst and Beulens 
(2001) 
Source: Craig Shepherd and Hannes Gunter (2006) 
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In addition to the above taxonomy, Craig Shepherd and Hannes Gunter (2006) brought 
out various arguments placed by researchers which have been found to be relevant for 
this literature study and hence the arguments provided by the authors are kept intact here. 
The overall proportion of the measures identified substantiates the argument offered by 
Beamon (1999) and others that there remains a disproportionate focus on cost (42 
percent) over non-cost measures such as quality (28 percent), time (19 percent), 
flexibility (10 percent), and innovativeness (1 percent). Second, there are relatively few 
measures concerned with the process of return or customer satisfaction (5 percent) in 
comparison wifli measures of other aspects of the supply chain process such as plan (30 
42 
percent), source (16 percent), make (26 percent) and deliver (20 percent). Third, tht \ast 
majority of metrics are quantitative (82 percent) rather than qualitative (18 percent). 
Finally, as Lambert and Pohlen (2001) has observed one of the main problems with 
supply chain metrics is that these do not capture how the supply chain as a who!,' has 
performed. However, as Chen and Paulraj (2004) has pointed out, it is encouraging that 
some researchers have developed measures to assess the performance of supply fhain 
relationships or the performance of a supply chain as a whole (Ellinger. 20(X); Fyres et 
al, 2(X)5; Windischer and Grote, 2003). Criticisms of measurement systems designed to 
evaluate the performance of supply chains mirror those in the wider perfornance 
management literature (Neely et al, 1995). They include: 
• Lack of connection with strategy (Beamon, 1999; Chan and Qi. "003: 
Gunasekaran et al, 2004); 
• Focus on cost to the detriment of non-cost indicators (Beamon, 1999; De Ton! and 
Tonchia, 2001); 
• Lack of a balanced approach (Beamon, 1999; Chan, 2003); insufficient focus on 
customers and competitors (Beamon, 1999); 
• Loss of supply chain context, thus encouraging local optimisation (Beamon. 
1999); and 
• Lack of system thinking (Chan, 2003; Chan and Qi, 2003). 
In recent times, researchers have attempted to respond to these limitations by desif nmg 
systemic and balanced performance measurements systems. Perhaps the most well known 
of these is the Supply Chain Operations Reference (SCOR) model. This was developed 
by the Supply Chain Council in 1997 and has been described as a 'systematic approach 
for identifying, evaluating and monitoring supply chain performance' (Stephens, 2001). 
Its guiding principle is that a balanced approach is crucial; single indicator (e.g. cost or 
time) cannot be adequately taken to measure supply chain performance, which must be 
measured at multiple levels. Business processes, technology and metrics are all included 
in model which provides five groups of metrics at level 1 - reliability, responsive less, 
flexibility, cost and efficiency. One of the main limitations of this model is that it does 
not offer a systematic method for prioritising measures. However, recently there lave 
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been attempts to augment it by combining it with decision-making tools such as Analytic 
Hierarchy Processing (AHP) (Huang et al, 2004; Li S. et ai, 2005). Nevertheless, there 
is some disagreement over whether this is the most appropriate technique for selecting 
measures. For example, whilst Chan (2003) advocates the use of AHP, its efficacy has 
recently been disputed by Chan and Qi (2003) who favour fuzzy ratios for selecting 
measures. In summary, there is widespread recognition of the importance of adopting a 
systemic and balanced approach towards designing performance measurement systems 
for supply chains. Moreover, in recent times, researchers have attempted to incorporate 
systematic techniques for selecting measures. Despite these advances, current researches 
have not adequately addressed a number of important issues highlighted by contemporary 
developments in the wider performance measurement literature. 
Wood et al, (2004) has observed that bundling or combining modem manufacturing 
practices can lead to statistically significant increases in performance (Flynn and Flynn, 
2005). Moreover, practices such as just-in-time implicitly privilege certain metrics, which 
may or may not be aligned with the current strategic objectives. For example, whilst just-
in-time encourages low inventory levels, this may conflict with the strategic goal of 
increased supply chain flexibility. Secondly, existing measurement systems for 
evaluating the performance of supply chains tend to be static rather than dynamic. So, 
whilst the need to keep measures aligned with strategy has been well rehearsed within the 
literature, surprisingly little attention has been paid to the problem of the ongoing 
management of performance measurement systems, or the forces affecting their evolution 
over time (Waggoner et al, 1999; Kennerley and Neely, 2002, 2003). Therefore, the 
question of how often measures of supply chain performance should be re-evaluated and 
when measurement should take place has not yet been given adequate consideration. 
Thirdly, as Bourne et al, (2002) observe, there have been few empirical studies of the 
factors influencing the success or failure of attempts to implement performance 
measurement systems, although some researchers have attempted to address this issue in 
recent times (e.g. Bititci et al, 2005; Nudurupati and Bititci, 2005). This is important, 
since as they point out implementation failure rates have been estimated at 70 percent. 
Unfortunately, this problem is even more pronounced within the supply chain literature 
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where there is a dearth of research into change management issues surrounding their 
implementation. Fourthly, as highlighted earlier, relatively few researchers have 
attempted to benchmark the performance of supply chains, despite the repeated calls for a 
greater focus on competitors (e.g. Beamon, 1999). Moreover, where studies have been 
undertaken, they have invariably been conducted in a single country and within a sptxific 
market sector (e.g. Basnet et ai, 2003). Therefore, whilst these studies are undoubtedly 
valuable, there is a pressing need for international benchmarking of supply :hain 
performance, in order that comparisons can be made across countries and both withi i and 
across market sectors. 
Finally, few researchers have explored whether the benefits of supply chain performance 
measurement systems are outweighed by the cost of implementing and maintaining them 
in increasingly dynamic business environments. This is likely to be especially pertinent 
for small enterprises which may lack the resources, time or information to undertake the 
analyses required to optimise supply chain activities (Morgan, 2004). As Morgan 
observes, one consequence for larger enterprises interested in measuring the perforn ance 
of their supply chain is they may be forced to consider the developing the capabilities of 
their suppliers to implement meaningful performance measurement systems. 
2.2 Construct Development 
Literature review, discussions with academicians and interviews with supply chain 
experts and practitioners have been used as the basis for developing the constructs fc r the 
study. Through this effort, six key supply chain operation parameters emerged: 
(a) Supply Chain Integration 
(b) Role of Information Technology in Supply Chain Integration 
(c) Supply Chain Integration and Business Performance 
(d) Purchasing Strategy 
(e) Linking the Supplier Selection and Assessment 
(f) Retail Operations 
Each of the above mentioned parameters are presented in the following sections and the 
importance attached to these factors is supported by thorough literature review. The 
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foundation of the theoretical frame work for the research work is based on this literature 
survey and inputs gathered from the field experts and academicians. 
2.2.1 Supply Chain Integration 
Supply chain integration is defined as the extent to which a firm coordinates activities 
with suppliers and customers (Stock et al, 2000; Narasimhan and Jayaram, 1998; Wood, 
1997; Li, 2002; Marquez et al, 2004). Supply chain integration links a firm with its 
customers, suppliers, and other channel members by integrating their relationships, 
activities, functions, processes and locations (Kim and Narasimhan, 2002). Having an 
integrated supply chain provides significant competitive advantage including the ability 
to outperform rivals on both price and delivery (Lee and Billington, 1995). The concept 
of supply chain integration was studied as early as 1989 by Bowersox. He argued that the 
process of supply chain integration should progress from the internal logistics integration 
to external integration with suppliers and customers. Both can be accomplished by the 
continuous automation and standardisation of each internal logistics function and by 
efficient information sharing and strategic linkage with suppliers and customers. Stevens 
(1989), Bryne and Markham (1991), and Hewitt (1994) suggested that the development 
of internal supply chain integration should precede the external integration with suppliers 
and customers. Narasimhan and Kim (2(X)2) examined the effects of chain integration on 
the relationship between diversification and performance. 
The supply chain integration instrument is comprised of three dimensions: 
(1) Internal integration across the supply chain; 
(2) Company's integration with customers; and 
(3) Company' s integration w ith suppl iers. 
Frohlich and Westbrook (2002) and Frohlich (2002) studied the effect of web-based 
integration on demand chain management's operational performance. 
Supply Chain Integration is defined as the extent to which all activities within an 
organisation, and the activities of its suppliers, customers, and other supply chain 
members, are integrated together (Stock et al, 1998; Narasimhan and Jayaram, 1998; 
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Wood, 1997). There are two interrelated forms of integration along the supply chain; the 
first type of integration involves coordinating and integrating the forward physical flow 
of deliveries between suppliers, manufacturers, and customers; the other prevalent type of 
integration involves the backward coordination of information technologies and the flow 
of data from customers, to manufacturers, to suppliers (Frohlich and Westbrook, 2001). 
Supply chain integration includes three stages from functional integratior, to 
internal integration, and then to external integration. Functional integration establishes 
close relationships between functions such as shipping and inventory or purchasing; and 
raw material management (Turner, 1993; Stevens, 1990; Morash and Clinton, 1997). This 
stage is characterized by emphasis on the internal flow of the goods rather than external 
customer satisfaction, and cost reduction rather than performance improvement 
(Narasimhan and Kim, 2001). Internal integration involves the integration of all internal 
functions from raw material management through production, shipping, and sales 
(Narasimhan and Jayaram, 1998). There is realisation that there is little value in focusing 
on the flow of the goods into the organisation unless the flow is also well managed oa the 
way to the customers. This stage is characterized by full system-visibility from 
distribution to purchasing, and it requires different functions in an organisation lo be 
coordinated and integrated to achieve customer value and satisfaction (Stevens, l')90). 
External integration extends the scope of integration outside die organisation to embrace 
suppliers and customers (Narasimhan and Jayaram, 1998). External integration represents 
more than a change of scope. It also includes a change in attitude. The former adversarial 
relationships between suppliers and customers change to one of mutual support and 
cooperation (Vokurka and Lummus, 2000). Higher level of supply chain integration will 
allow organisations to meet customers' needs faster and more efficiently than non-
integrated organisations (Magretta, 1998a). 
A highly integrated supply chain is a real representation of superior SCM performance. 
Organisations that operate in isolation are placing themselves at competitive disadvantage 
(Wood, 1997). Not only many organisations collaborate internally across business 
functions, but also they must establish external strategic linkages with other 
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organisations. One true indicator of supply chain integration is that there is no distinction, 
and certainly no disconnection, between a myriad of transaction processing applications 
within an organisation, and the organisation's ability to optimize and utilize decision 
support capabilities to improve integration of suppliers and customers and to better serve 
customer needs. 
The integration of supply chain members varies along a continuum from loosely coupled 
to tightly integrate. A partnership occurs when tight integration is formed between supply 
chain members. Supply chain integration has been a challenging task for many 
companies. Despite the strong consensus over the strategic importance of supply chain 
integration (SCI) (Clinton and Closs, 1997; Cooper et al, 1997; Handfield and Nichols, 
1999), little is known about the relationship between supply chain integration and its 
impact on performance (Frohlich and Westbrook, 2001). Many researchers questioned 
whether supply chain integration is a reality or a vision (Bauknight, 2000; Fawcett and 
Magnan, 2002; Hammer, 2001; Neuman and Samuels, 1996). A need exists for causal 
models that will explain why and how integration will improve performance (Frohlich 
and Westbrook, 2001). This research addresses this gap in the literature. 
Supply chain management spans many functions, such as logistics, purchasing, 
production, marketing and Information Technology (Cooper et al, 1997). Supply chain 
integration requires both internal and external collaboration (Stank et al., 2001). It is not 
only necessary for functions to work together to satisfy their ultimate customers, but they 
should also work with their counterparts in suppliers and customers. 
Bowersox (1990) suggested that the process of supply chain integration should progress 
from the integration of internal logistics processes to external integration with suppliers 
and customers. Then an interesting question to the researchers and practitioners is "What 
are the enablers of successful supply chain integration?" Advances in Information 
Technology and communication capabilities, such as the Internet, enhance the ability of 
companies to integrate their supply chain. With these capabilities, firms can build 
relationships that yield dramatic performance benefits in terms of end-customer 
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satisfaction and reduced cost due to the elimination of operational duplicatic n and 
resource waste (Stank et al, 2001). 
Inter-organisational Information Systems (lOS) are critical to the integration of business 
processes with key supply chain members (Clark and Stoddard, 1996; Davenport and 
Stoddard, 1994). According to Handfield and Nichols (1999), an ideal use of lOS would 
provide decision makers with timely access to all required information in an appropriate 
format from any location within the supply chain. Japan Airlines' inter-organis itional 
information systems (Chatfield and Bjom-Anderson, 1997), General Motors' coniputer-
to-computer links with its primary suppliers (Johnston and Vitale, 1988), and Dell's and 
Ariba's lOS are among the prominent examples of successful lOS that provided a source 
of competitive advantage. 
Another enabler necessary for successful SCI is operations capabilities. The events of 
Christmas 1999, when a number of on-line companies could not deliver their products on 
time, demonstrated the strategic importance of operations capabilities including logistics. 
Lee and Whang (2001) refer to the events of order fulfilment or lack of it - in winter 1999 
as 'the last mile of e-commerce'. Stock-outs, late deliveries, wrong parts or products, 
excess inventories and poor services are chronic problems in business. Operation 
capabilities are comprised of individual knowledge, skills, and organisational capabilities. 
A lack of knowledge and skills are among the major internal obstacles to achieving 
supply chain integration. According to an Accenture survey of 122 senior suppl} chain 
executives from various industries including semiconductors, software, and consumer 
electronics, 43.5 percent said they lacked core supply chain management knowledge and 
skills to extend an optimized supply chain (Baljko, 2003). Furthermore, they reported less 
desire to build longer-term relationships and a lack of communication and negotiation 
skills. 
Organisational operations capabilities include forecasting, partner selection, production, 
postponement, modularisation, inventory management, dynamic scheduling. 
collaboration, learning, delivery and many others. The absence or poor execution of any 
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of these operation capabilities may cause interruptions, stock-outs, excess inventories, 
wrong deliveries, inefficiencies and waste of resources. For example, wrong partner 
selection may cause misalignment of goals, reduced quality, lower value, and waste of 
time and effort. 
In spite of recent efforts to understand the nature of suppliers and distributors, including 
the impact of trust, commitment, and relational norms on channel interaction, a variety of 
research needs still exist in distribution channels (Fraizer, 1999). For example, 'market 
orientation' and 'coordination in integrated supply networks' are critical areas that 
require additional research (Fraizer, 1999). 
Successful supply chain partnerships depend on Information Technology as well as other 
factors, such as lateral relations, mutual strategic goals, structural issues, and operational 
competence (Galbraith, 1973; Galbraith, 1994; Marien, 2000). Operations competence 
plays a crucial role in integration of supply chain processes. Seamless integration of 
processes cannot be achieved when too many disruptions occur in each supply chain 
member's operations. Inaccurate forecasts, inventory levels, and scheduling information 
combined with poor communication may lead to excess inventory, out-of- stock items, 
poor customer service, wrong products, wrong location, wrong time, a bullwhip effect 
and all combinations of these errors (Lee, Padmanabhan and Whang, 1997; Simatupang 
and Sridharan, 2(X)2). Late deliveries, cumbersome return processes, poor quality, 
obsolescence, expediting, excessive markdowns, and unfulfilled promises are symptoms 
of inadequate operations capabilities and less efficient supply chain processes. 
Identifying critical supply chain members and managing business processes is the 
essence of SCM (Lambert et at, 1998). The operations function is partially or fully 
responsible for selecting supply chain members, order fulfilment, new product 
development, manufacturing, demand planning, procurement, and return processes. 
Therefore, operational competence is a prerequisite to successful supply chain 
integration. Operations capabilities that are relevant to SCI knowledge are skills, 
operations employees and organisation-wide capabilities, such as supplier selection, 
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Research that focuses on the importance of collaboration and its role in overall business 
performance has been growing (Quinn, 1999; Stank et al, 2001). Collaboration is the 
process of working jointly to plan and make decisions between two or more indept ndent 
companies. Collaborative planning, forecasting and replenishment is an excellent 
illustration of collaboration in many of today's best supply chains. Narus and Anderson 
(1996) define a collaborative supply chain as the cooperation among independeit but 
related firms to share resources and capabilities to meet their customers' most 
extraordinary needs. Schrage (1990) defines collaboration as "an effective, voliional, 
mutual shared process where two or more departments work together, have nutual 
understanding, have a common vision, share resources, and achieve collective goals." 
Based on Schrage's conceptualisation of collaboration. Stank et al, (2001) develop a 
measure of external collaboration that includes: (1) willingness to work together, 
(2) understanding others' viewpoints, (3) sharing information and resources, and 
(4) achieving collective goals. They also propose including measures of internal and 
external collaboration that capture joint problem solving, performance measuremert, and 
cross-fimctional teaming. 
Simatupang and Sridharan (2002) propose that the supply chain members should 
simultaneously consider appropriate performance measures, integrated policies. 
information sharing, and incentive alignment for collaboration. The benef ts of 
collaboration are reduced resource duplication, greater relevance to customer needs, and 
flexibility in responding to unique customer requests and accommodating change. Table 
2.2.1 lists down the relevant literatures identified for the constructs on supply chain 
integration. 
Construct 
Supply 
Chain 
Integration 
Definition 
Tiie extent to 
wliicli all 
activities with 
suppliers and all 
activities with 
customers are 
coordinated. 
Literature 
Peterson et al., 2005: Koufteros, Vonderembse and Jayaram. 2005: 
Marques et al., 2004: Kim and Narasimhan, 2002; Frohlicli and 
Westbrook. 2002: Frohlich, 2002: Li, 2002: Simatupang and 
Sridharan, 2002: Frohlich and Westbrook. 2001: Ahmad and 
Schroeder, 2001: Stank et al., 2001: Stock et al, 2000; Johnson. 1999: 
Lummus et al, 1998: Narasimhan and Jayaram, 1998: Clark and 
Hammond, 1997; Wood, 1997: Hewitt, 1994; l^e and Billington. 
1992; Markham, 1991: Bowersox, 1990; Stevens, 1989: Byrne and 
Markham, 1991; James R. Stock and Stefanie L. Boyer. 2009. 
Table 2.2.1: Construct Definition Summary (Supply Chain hitegration) 
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2.2.2 Role of Information Technology in Supply Chain Integration 
Information Technology (IT) is playing an increasingly critical role in the success or 
failure of the supply chain. IT is considered the essential ingredient and backbone for the 
success of supply chain integration (Barut et al, 2002). IT has become one of the keys to 
operating success. It is impossible to achieve an effective supply chain without IT. Since 
suppliers are located all over the world, it is essential to integrate the activities both inside 
and outside of an organisation. This requires an integrated information system (IS) for 
sharing information on various value-adding activities along the supply chain 
(Gunasekaran and Ngai, 2004; Gangopadhyay and Huang, 2004). 
As the concept of competing between supply chains grows more intense and widespread 
because of inevitable global competition, IT utilisation has changed its role from back 
office and operational support to strategic imperative. Firms have started to utilize IT to 
directly influence the processes of comprising the value chain (Rushton and Oxley, 1994; 
Williams et al, 1997). A supply chain involves an interwoven coordination of logistics 
planning activities among supply chain members, which include all of the capabilities 
and functions required to design, fabricate, distribute, sell, support, use, and recycle or 
dispose of a product, as well as the associated information that flows up and down the 
chain (National Research Council, 2000). Supply chains are typically comprised of 
geographically dispersed facilities and capabilities, including sources of raw materials, 
product design and engineering organisations, manufacturing plants, distribution centers, 
retail outlets, and customers, as well as the transportation and communications links 
between them. As firms are continually participating in the global market to stay 
competitive, they are facing many challenges that include expanding global competition, 
advancing technology and innovation, increasing customer expectations, and growing 
supply chain complexity. These challenges are expected to continuously increase in 
intensity and complexity. To cope with these challenges, firms are applying advanced 
Information Technology (IT) to move towards ever-increasing supply chain integration in 
both inter- and intra-organisations. An integrated supply chain is an association of 
customers and suppliers who work together to optimize their collective performance in 
the creation, distribution, and support of an end product. All supply chains are integrated 
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to some extent by focusing and coordinating the relevant resources of each participant to 
optimize the overall performance of the chain. Therefore, supply chain integration is a 
continuous process that can be optimized when supply chain members work together to 
improve their relationships and when all participants are aware of key activities at all 
levels in the supply chain. 
This research work is an attempt to study and understand the phenomenon by wh cli IT 
has been used for integration purposes in the supply chain context and to examine the 
extent to which IT provides the feature and fit to the requirement of supply chain 
integration process with the supply chain members in improving the overall business 
performance of the organisation. Information Systems Integration (ISI) is the degree of 
cooperation in information system practices between business functions within a firn and 
between the firm and its supply chain members. ISI represents how top management 
perceives the extent of coordination on each IS activity, which the firm chooses to 
perform internally or to interact with its supply chain members. ISI enhances the firm's 
operational performance by integrating similar functions over different areas aid by 
curtailing uimecessary activities, thus enhancing the firm's capability to cope with 
sophisticated customer needs and to meet product quality standards, improve pi oduct 
quality, enhance productivity, increase equipment utilisation, reduce space requirements. 
and expand logistics efficiency and flexibility (Bardi et ai, 1994; Gross, 1984; 
Kaltwasser, 1990). At the strategic level, ISI helps businesses not only to automate their 
activities, but also to reshape and improve their business processes (Venkatraman, 1991). 
In spite of a general understanding of the useful roles of ISI in enhancing firms" 
competitive position, the empirical investigation explaining both causes and impacts of 
ISI has been scarce in literature. The previous studies related to ISI have major 
shortcomings. Though there have been some studies discussing the issues of ISI, rrost of 
these studies are functionally focused and not in the supply chain context (Wyse and 
Higgins, 1993; Webber and Pliskin, 1996; Bhatt, 2000). The empirical investigation of 
the roles of ISI in the supply chain context and the establishment of an instrument to 
measure the concept of ISI are still lacking. Previously, the introduction of IT was viewed 
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as a back office support limited to the automation of clerical functions (Kim and 
Narasimhan, 2002). 
With the realisation of global competition and advances in Information Technology (IT), 
the utilisation of IT can have a direct effect on value creation by integrating firm's supply 
chain activities resulting in higher quality products, enhanced productivity, efficient 
machine utilisation, reduced space and increased logistics efficiency and flexibility 
(Gross, 1984; Kaltwasser, 1990; Kim and Narasimhan, 2002). Porter and Millar (1985) 
asserted that the utilisation of IT has a significant influence on the relationships between 
value chain activities as well as on the physical aspects of individual value chain 
activities. IT provides competitiveness to firms such as: (a) creating value for customers; 
(b) creating value for companies; (c) optimizing or integrating value chains through IT to 
improve competitiveness; and (d) accommodating the creation of a new value chain. 
Earl (1989) asserted that Information Systems (IS) must be considered as a strategic 
weapon. This view focuses the utilisation of IS more in strategic and managerial activities 
than in operational areas. He classified the scope of IT into four categories: (1) IT used to 
automate or improve the physical aspects of every activity; (2) IT used to physically 
connect each value activity or to control the activities at the connecting point; (3) IS used 
to facilitate the implementation, support, and management of value activities; and (4) IS 
used to optimize or to adjust the connection of each value activity. Kyobe (2004) 
purported that strategic IT utilisation plays a significant role in supporting the 
development and building of core and distinctive competencies which enable a firm to 
create a competitive advantage. 
Jane et al, (2004) argued that advances in Information Technology have been primary 
enablers for firms' focus on inter organisational business processes. Gangopaddyay and 
Hauang (2004), using simulation, claimed that the advances in Information Technology 
make information sharing possible, and these advances actually become a key driver of 
supply chain integration. However, what is the best way to deploy these technologies and 
to coordinate supply chain-wide activities are still under research. 
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The idea that IT is a source of competitive advantage is welT^Stt^tBheS^Johnstcn and 
Vitale, 1988; Porter and Millar, 1985; Mata et ai, 1995; Barney, 1991). Cutting edge IT 
applications, such as web-enabled Enterprise Resource Planning (ERP) system >. can 
serve as entry barriers by creating friction and cost that restrict or slow movement i nto an 
industry. Through Information Technology, coordination costs and the risks associated 
with inter-organisational relations have been reduced (Malone et al.. 1987). IT allows 
buyers and sellers to communicate direcdy over data-rich, easy-to-use infori nation 
channels that reduce coordination costs (Lewis and Talalayevsky, 2004). The backbone 
of the supply chain business structure is IT which is used to acquire, process, and share 
information among supply chain partners for effective decision making (Sandeis and 
Premus, 2002). The information systems and technologies in supply chains represent one 
of the fundamental elements that link the organisations of a supply chain into a i nified 
and coordinated system (Handfield and Nichols, 1999). The introduction and utilisation 
of integrated information systems for managing the supply chain would not only erhance 
quality as well as reduce delivery times and costs, but also enhance the company s 
competitive position (Narasimhan and Kim, 2001). 
Information Systems that link a company to its suppliers, distributors, or customers are 
called Inter-organisational Information Systems (lOS) (Johnston and Vitale. 1988). lOS 
enables the movement of information across organisational boundaries. Cas i and 
Konsynski (1985) define lOS as "an automated information system shared by two or 
more companies." 
Bharadwaj (2000) classifies key IT-based resources in the following order: (I) the 
tangible resource comprising the physical IT infrastructure components, (2) the human IT 
resources comprising the technical and managerial IT skills, and (3) the intangible IT 
enabled resources, such as knowledge assets, customer orientation and synergy. 
IT infrastructure is generally divided into two major components: (1) technical IT 
iiifrastructure and (2) human IT infrastructure. 
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Duncan (1995) describes the technical infrastructure as a set of shared, tangible IT 
resources forming a foundation for business applications. The physical IT assets typically 
include the computers, network and communication technologies, core software, data, 
and databases (Duncan, 1995; Ross et ai, 1996). 
Flexibility emerged as an important characteristic of IT infrastructure. Davenport and 
Linder (1994) suggest that a 'good' inirastructure is quantified by its flexibility and 
robustness to enable change. Duncan (1995) demonstrates that technical IT infrastrucmre 
can be flexible through connectivity, compatibility, and modularity. Connectivity is the 
'reach' of technical IT infrastructure to a number of internal and external, local and 
remote entities. Compatibility is the 'range' of different activities that end users can share 
over the IT infrastructure. A flexible IT infrastructure enables the firm to connect and 
collaborate internally and externally and offers a remedy to integrate disconnected supply 
chain processes. 
Based on an extensive literature review, Byrd and Turner (2000) suggested that the 
human IT infrastructure includes individual and organisational skills, expertise, 
competencies, knowledge, commitments, values and norms. 
Lee et al, (1995) developed a framework of human IT infrastructure comprising of four 
types of knowledge and skills: (1) technology management knowledge and skills, 
(2) business function knowledge and skills, (3) interpersonal and management skills, and 
(4) technical knowledge and skills. 
Managerial IT skills are often tacit and dependent on other interpersonal relationships, 
which may take years to develop (Chatfield and Bjom-Andersen, 1997; Mata et al, 
1995), and those relationships tend to be highly local or organisation specific 
(Sambamurthy and Zmud, 1997). Managerial IT skills are often developed over longer 
periods of time through the accumulation of experience by trial and error learning (Katz, 
1974). Therefore, the development of these skills is often a socially complex process 
(Mata et al, 1995). Especially in the case of IT, the ability of managers to work with 
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other functional managers, suppliers, and customers to develop appropriate IT 
applications is very important (Mata et at, 1995). 
Mata et ai, (1995) give the examples of American Airlines' SABRE systems anc Wal-
Mart's purchase/inventory/distribution system to illustrate the importance of mamgerial 
IT skills in creating sustained competitive advantage. But more significantly they 
highlight the role of managerial IT skills in linking different firms in ways that generate 
IT based competitive advantages through strategic alliances. 
In summary, the resource-based view of IT suggests that firms can and do differentiate 
themselves on the basis of their IT resources. A firm's IT infrastructure, its hunian IT 
skills, and its ability to leverage IT for intangible benefits serve as firm si)ecific 
resources, which in combination creates a firm-wide IT capability. Such IT capibility 
enables collaborative relationships between supply chain partners. 
Cooper and Ellram (1993) associate the following characteristics with effective SCM: 
chaimel-wide inventory management; supply chain cost efficiency; long-terrr time 
horizons; joint plaiming, mutual information sharing and monitoring; channel 
coordination; shared visions and compatible corporate cultures; supplier relationships; 
and the sharing of risks and rewards. The SCM research literature provides significant 
insight on the role of planning in facilitating the effective management of supply chains. 
For example, one area of SCM research focuses on planning the design and configi ration 
of the supply chain to achieve competitive advantages (Vickery et al, 1999; 
ChUderhouse and Towill, 2000; Reutterer and Kotzab, 2000; Stock et ai, 2000; Korpela 
et ai, 2001a, b; Harland et ai, 2001). Another SCM research area revealed in the 
literature review is the necessity for supply chain information technology to foster 
information sharing (Chandrashekar and Schary, 1999; D'Amours et al, 1999; 
Humphreys et al, 2(X)1; Rutner et ai, 2001), supply chain competitiveness (Narasmihan 
and Kim, 2001), use of ERP systems (Helena Forslund, 2010; Manetti, 2001). ad\anced 
planning systems (Cauthen, 1999), and internet technologies (Cross, 2000; Brewton and 
Kingseed, 2001; Deeter-Schmelz etal, 2001). 
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Literatures suggests that the effective use of supply chain IT can have a dramatic impact 
on each of the four decision areas provided in SCOR Model Version 4.0 (Plan, Source, 
Make, Deliver). The literature review also revealed the importance of partnership 
planning activities for collaborating among supply chain partners (Corbett et al, 1999; 
Narasimhan and Das, 1999; Raghunathan, 1999; Boddy et al, 2000; Ellinger, 2000; 
Kaufman et al, 2000; Waller et al, 2000), integrating cross-functional processes 
(Lambert and Cooper, 2000), coordinating the supply chain (Kim, 2(X)0), setting supply 
chain goals (Wong, 1999; Peck and Juttner, 2000), developing strategic alliances 
(McCutcheon and Stuart, 2000; Whipple and Frankel, 2000), establishing information-
sharing parameters (Lamming et al, 2001), reviewing sourcing and outsourcing options 
(Ansari et al, 1999; Heriot and Kulkami, 2(X31), and defining supply chain power 
relationships among trading partners (Cox, 1999; Maloni and Benton, 2000; Cox, 
2001a,b,c; Cox et al, 2001; Watson, 2001). Literature also corresponds to each of the 
four decision areas provided in SCOR Model Version 4.0. 
Finally, the literature highlights the need for overall strategic supply chain planning to 
facilitate customer and supplier integration (Frohlich and Westbrook, 2001; Hauguel and 
Jackson, 2001), strategic supply chain design (Fine, 2000), an alignment supply chain 
performance between supply chain processes and strategic objectives (Hicks et al, 2(X)0; 
Tamas, 2000), effective order fulfilment and inventory management (Johnson and 
Anderson, 20(X); Viswanathan and Piplani, 2001), and shareholder value via achievement 
of competitive advantages (Christopher and Ryals, 1999; Ramsay, 2001). 
The various construct definitions from the literature identifying the role and importance 
of Information Technology in the integration process are listed in Table 2.2.2. 
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Construct 
Information 
Technology 
Utilisation 
Internal 
Information 
Systems 
Integration 
External 
Information 
Systems 
Integration 
Definition 
The way that firms apply 
computer and Information 
Technology to support 
infrastructural and 
operational decision 
making, and to assist in 
strategic decision 
planning. 
The degree of cooperation 
between business 
functions within the firm 
on an internally consistent 
set of strategic, 
operational, and 
infrastructural 
information systems 
practices using 
information systems. 
The degree of cooperation 
between a firm and its 
trading partners on an 
internally consistent set of 
strategic, operational, and 
infrastructural 
information systems 
practices using 
information systems. 
Literature 
Jane et al., 2004; Gangopadhyay and Huang, 2004: 3arut 
et al, 2002: Gross, 1984; Porter and Millar. 98.';: 
Kaltwasser, 1990; Rushton and Oxley. 1994: Bardi ct al.. 
1994: Raghunathan and Raghunathan, 1994; Carter and 
Narasimhan, 1995; Williams et al.. 1997; Narasimhan and 
Kim. 2001; Narasimhan and Kim. 2002; James R. Stock 
and Stefanie L. Boyer. 2009. 
Wainwright and Waring, 2004; Themistocleous e al.. 
2004; Koufteros et al., 2005; Fiderrio, 1989: McFarlai and 
McKenny, 1984; Gross, 1984: Porter and Millar. 98.5; 
Mudie and Schafer, 1985; Cohen and Lee. 1988: Earl. 
1989; Kaltwasser, 1990; Madnick. 1991: Buck-lew <t al.. 
1992; Wyse and Higgins, 1993; Stylianou et al.. 996: 
Webber and Pliskin, 1996; Sikora and Shaw. 998: 
Robbins and Stylianou, 1999: Bhatt, 2000; Narasi nhan 
and Kim, 2001; Nurmilaakso et al., 2002; Narasimhai and 
Kim, 2002. 
Wainwright and Waring, 2004; Themistocleous e- al.. 
2004; Koufteros et al., 2005; Fiderrio. 1989; McFarlai and 
McKenny, 1984; Gross, 1984: Porter and Millar. i985; 
Mudie and Schafer, 1985; Cohen and Lee, 1988; Earl. 
1989; Kaltwasser, 1990; Madnick. 1991; Buck-lew ct al.. 
1992; Wyse and Higgins, 1993; Stylianou et al., !996; 
Webber and Pliskin, 1996; Sikora and Shaw, 1998; 
Robbins and Stylianou, 1999; Bhatt, 2000; Narasi nhan 
and Kim, 2001: Nurmilaakso et al.. 2002: Narasimhai and 
Kim, 2002. 
Table 2.2.2: Summary of Literature Studied in Information Technology Utilisation 
2.2.3 Supply Chain Integration and Business Performance 
Supply chain management (SCM) has become the predominant management focus and 
the source of competitive advantage for many firms. It has been claimed that perfor nance 
measurement is vital to achieving the advantages of SCM (Chen and Paulraj, 20041:). The 
performance measurement systems should be linked to the practice of supply chain 
management so that managers are able to evaluate how well the supply chain is 
performing (Brewer and Speh, 2000) and to manage their supply chains effectively 
(Lambert et al, 1998). Various studies suggested that the buyer-supplier relationship can 
be enhanced considerably by performance measurement systems (Heide and Stump, 
1995; Harland, 1996; O'Toole and Donaldson, 2002). Thus, a focus on supply chain 
performance will help foster buyer-supplier relationships. Petrovic-Lazarevic and Sohai 
(2002) define performance measurement as way to assess information regarding 
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processes and products results, to allow evaluation and comparison in relation to goals, 
patterns, past results and to compare with other processes and products. 
Supply chain performance has been referred as meeting the requirement of end customers 
including availability of products, on-time delivery, necessary inventory and capacity in 
supply chain for delivering that performance in a responsive manner (Hausman, 2000). 
The main objectives of performance measurement (Beamon, 1999- Holmberg, 2000; 
Gunasekaran et al, 2004) are to 
(a) improve the efficiency and effectiveness of a supply chain, 
(b) capture the important aspects of company performance, and 
(c) provide the management with the feedback and information necessary for 
decision making and controls. 
To determine what performance measures should be evaluated for the supply chain, the 
question why supply chain performance is needed should be addressed first. Several 
factors trigger the business firm's need for the performance measurement, including: 
• Increasing competition which arises from greater customer expectations for cost 
reductions and value-added products or services (Neely, 1999). The need to 
minimize costs and increase profitability requires more efficient performance 
measurement (Gunasekaran et al, 2004). 
• The need to differentiate firms from other competitors and gain their competitive 
advantage (Lambert and Pohlen, 2001). Many companies strive to find specific 
areas to increase their competitiveness and competency for differentiation. 
• Competition today is no longer simply company to company, but rather, supply 
chain to supply chain. The focus of supply chain performance measurement 
should go beyond firm focus (Lambert and Pohlen, 2001). Aligning the 
organisational goals with the supply chain goals is vital to the overall performance 
success of the supply chain. 
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Some companies focus on financial performance measures and others focus on 
operational measures. As some researchers have pointed out, narrowly defined 
performance measures are unable to provide supply chain members with a precise p icture 
of the performance of the entire supply chain, or identify potential opportunities of 
improving firm competitiveness and customer service and value (Beamon, 1999: Lambert 
and Pohlen, 2001). Therefore, a clear picture of the performance across the entire supply 
chain is required for successful supply chain management. 
Selecting the appropriate performance measures is critical for the analysis of supply chain 
performance in order to achieve the supply chain goals (Beamon, 1999; Gunasekaran et 
al, 2001; Lambert and Pohlen, 2001). Gunasekaran et al, (2001) developed a framework 
for measuring performance at the strategic, tactical and operational level, and the metrics 
are distinguished into financial and non-financial measures. Beamon (1999) maintained 
that a supply chain measurement system should include three types of performance 
measures: resource measures (generally cost), output measures (generally customer 
service), and flexibility (generally responsiveness). Due to the complexity of the s upply 
chains, the metrics design and the focus of performance measures may vary from one 
firm to another in practice. 
Financial performance, measuring a firm's economic outcomes, is the measure most 
frequently included in business models. Besides financial performance measures, a 
growing literature suggests that non-financial performance measures are important to 
capture a broader conceptualisation and a more effective estimate of business 
performance (Lambert and Pohlen, 2(X)1; O'Toole and Donaldson, 2002; Chen and 
Paulraj, 2004b; Gimasekaran et al, 2004). Gunasekaran et al, (2004) also stressed that 
one cannot neglect non-financial parameters while assessing the competitiveness Both 
the types of performance measurements are discussed as follows: 
A. Financial Performance 
Financial performance is a common measure of business performance and indicates the 
attainment of the economic goals of the firm (Chen and Paulraj, 2004b). It indicates the 
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impact of the company's strategy, implementation and execution on the bottom-line and 
hence extremely important for management decisions and external reporting (Kaplan and 
Norton, 1992). The most frequently used indicators are sales growth, profit margin, return 
on investment (ROI), inventory turnover, cash flow etc. Profit margin shows the net 
income generated by each rupee of sales. Profit is the goal of every company for survival. 
Cash flow provides information about a firm's cash receipts and cash payments during a 
period of business operation. Lusch and Brown (1996), and Siguaw et ai, (1998) used 
profit margin and cash flow to assess a firm's financial outcome. Inventory turnover, 
which indicates the number of times that a company sells its inventory during the year, is 
a common indicator of evaluating inventory performance, efficient buying practice, and 
inventory management. Higher inventory turnover indicates that the product is selling 
well. Inventory related decisions have strong impact on the efficiency and responsiveness 
of the supply chain and hence inventory is considered as an important supply chain driver 
(Chopra and Meindl, 2001). 
B. Non-Financial Performance 
Flexibility in operation is of utmost importance due to the uncertainty in a competitive 
environment (Vickery et ai, 1999; Dreyer and Gr0haug, 2004). 
Moreover, a focus on customer service enables firms to gain comf)etitive advantage and 
to differentiate their firm from other competitors (Ellram et ai, 1999). The non-financial 
performance measurement should reflect the operational efficiency of the supply chain in 
terms of supply flexibility and level of customer service. Noordewier et ai, (1990) state 
that supply flexibility reflects the willingness of the supplier to make changes to 
accommodate the customer's changing needs. Beamon (1999) believes that flexibility 
should show how well the supply chain system reacts to uncertainty and accommodates 
demand variation, such as seasonality, urgent orders, and special order. Several 
researchers have indicated that flexibility is a key measure of supply chain performance 
(Suarez et ai, 1991; Vickery et ai, 1999). 
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The flexibility may be in terms of flexibility of volume, variety, delivery, price and return 
policy. Volume flexibility reveals a firm's ability to rapidly adjust production capacity in 
response to changes in customer demand (Vickery et al., 1999). Product demand from 
consumers can fluctuate due to various reasons including promotions, special events etc. 
Variety and flexibility refer to a small manufacturing lot size, flexible material 
requirements and a wide range of product output without extra costs (Gunasekaran ei al.. 
2004). 
Fashion is an uncertain business. Apparel and footwear businesses involve heavy stock-
keeping units due to variety of sizes, colours and styles of the products. Hence tc meet 
consumer demand with a minimum inventory, retailers now tend to place order in small 
batches but with frequent deliveries. In turn, suppliers also have to be responsive to 
accommodate retailers' requirements. Delivery elasticity reflects the ability of a f rm to 
change its plarmed delivery schedule for sudden orders (Beamon, 1999). Pricing 
flexibility allows the firm to accommodate customers' requests for alternative pricing 
offering additional cost savings to the customers (Bowersox et al., 2002). Usually the 
order size influences the extent of quantity discounts giving incentives for custoners to 
increase order size or business volume. Sometimes, firms offer return policies which 
works for mutual benefits and improves the chaimel efficiency as customers may return 
unsatisfactory products to retailer and retailers in turn return unsold products to the 
supplier (Tsay, 2001). 
Similarly, agility of supply chain indicates the ability of supply chain to respond on-time 
to the changing demand of consumers (Christopher and Towill, 2002). This ability to 
react timely to any change has great influence on the financial as well as customer service 
(Vickery et al, 1999; Dreyer and Gr0haug, 2004). Customer service is nothing but a 
process for optimising the total value for the customer by providing significant '^alue-
added benefits to the supply chain in a cost-effective way (Coyle et al, 2002; Ellram et 
al, 1999). Customer service has become a competitive differentiator for retailers (Ellram 
et al, 1999). Sabath (1995) suggests that service measurements should be implemented 
between each stage of the supply chain to monitor supply chain performance and ac hieve 
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efficiency and growth. Thus, customer service can be used to measure the efficiency of 
the retailers to serve the customers (Hausman, 2000). 
The typical measures for customer service at retail level include on-time order fill rate, 
product availability, quality, customer satisfaction etc. (Waller et al, 1999; Coyle et al, 
2002; Chopra and Meindl, 2001). Product quality refers to the consistency of the 
manufactured product and whether customer requirements are met. The quality of the 
product provided by the suppliers reflects the image and value of a brand (Chaudhuri and 
Holbrook, 2001). Wisner and Tan (2000) consider that product quality is a criterion of 
supplier performance, and Tan et al, (1999) stress that quality has a positive impact on 
growth and return on asset. 
Another key indicator to assess performance of supply chain is customer satisfaction 
which indicates level up to which customer's expectations are being met and is crucial for 
long term relationship (Lee and Billington, 1992; Harland, 1996; Gunasekaran et al, 
2001). 
To sum up the review of performance measurement discussed in this section. Table 2.2.3 
provides a summary of the performance indicators essential to the retail supply chains. 
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Performance 
Indicator 
Description References 
Financial Performance 
Sales growth 
rate 
Profit 
Inventory 
turnover 
Cash flow 
The percent change in aimual sales as 
compared to the same period one year 
ago. 
Total revenue less expenses. 
Measure of the number of times that a 
company sells its inventory during 
the year. 
The net amount of money received in 
a certain period. 
Lusch and Brown, 1996; Siguaw et cL. 
1998; Ambler era/., 1999; Tan e? a/. 1999: 
Jack and Raturi. 2()02. 
Lusch and Brown, 1996; Siguaw et c.l.. 
1998; Liu and Wang, 2000. 
Noordewier et al, 1990. 
Lusch and Brown, 1996; Siguaw et li. 
1998. 
Non-Financial Performance 
Supply Flexibility 
Delivery 
flexibility 
Volume 
flexibility 
Variety 
flexibility 
Price 
flexibility 
Product 
returns 
The ability to change planned 
delivery schedule to accommodate 
unexpected orders. 
The ability to respond to change in 
order volume. 
The ability to provide the variety of 
products. 
The ability to offer discounts for 
order quantity. 
The ability to take back unsatisfied or 
unsold products. 
Stewart, 1995; Groves and Valsmakis. 
1998; Gunasekaran et al.. 2001. 
Stewart, 1995; Vickery etal., 1999; lack 
and Raturi, 2002; Chen and Paulraj, 2()04a. 
Beamon, 1999. 
Gassenheimer etal.. 1996; Kim. 2000. 
Kim, 2000. 
Customer Service 
Product 
quality 
On time order 
fill 
Customer 
satisfaction 
Product consistency and customer 
requirements are met. 
Order is delivered on-time and is 
filled completely. 
Customer's expectations of a 
supplier's performance are met or 
exceeded. 
Bvown etal.. 1995; Tan et al.. 1998; 
Cannon and Perreault, 1999; Kim, 2(KX); 
Liu and Wang, 2000; Tan, 2002. 
Gunasekaran et al., 2004. 
Anderson and Narus, 1990; Skinner I't al., 
1992; Cannon and Perreault, 1999; Liu and 
Wang, 2000; Lee, 2001. 
Table 2.2.3: Summary of Performance Indicators Pertinent to Retail Supply Chains 
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Literatures further shows that a qualitative factor 'Trust' is one such factor which is 
finding more and more importance in initializing, operating and sustaining long term and 
effective relations between two parties. Trust emerges as a process and will likely to 
benefit the buyer-supplier relationship long-term (Doney and Cannon, 1997; Boersma et 
al, 2003; Kalwani and Narayandas, 1995; Doney and Cannon, 1997; Dwyer et al, 1987; 
Morgan and Hunt, 1994; Siguaw et al., 1998; Johnston et al., 2004). 
Trust is central to all relational exchanges and success in relationship marketing (Morgan 
and Hunt, 1994; Geyskens et al, 1998). The success of any supply chain is dependent on 
the level of trust and commitment (Lee and Billington, 1992; Riddalls et al, 2002; 
Anderson and Weitz, 1989). Lack of trust results into interrelation break-up (Fawcett and 
Maman, 2001) and flow of inaccurate information in supply chain known as the bull whip 
effect (Lee era/., 1997). 
The socio-cultural aspect of trust should also be taken into account in studying buyer-
supplier relationship (Lui, 1998). Anderson and Narus (1990) found trust is critical in 
reducing conflict and enhancing satisfaction of channel members. Trust has the strongest 
effect on achieving cooperation in a relationship (Morgan and Hunt, 1994). 
Other researchers concluded that trust has a significant direct effect on commitment 
(Morgan and Hunt, 1994; Mavondo and Rodrigo, 2001) and long-term orientation 
(Ganesan, 1994; Geyskens etal, 1998; Mavondo and Rodrigo, 2001). 
Trust can affect the financial performance of a firm or a supply chain. For example, 
Siguaw et al., (1998) reported that a distributor increases satisfaction with its financial 
performance when it believes his supplier is more credible and benevolent. Trust has a 
direct impact on export performance (i.e. sales growth) for Chinese SMEs (Ambler et al., 
1999), while Chadee and Zhang (2000) found that mutual trust has an indirect effect on 
export performance for New Zealand firms exporting to China. Other studies supported 
that trust leads to the long-term orientation (Ganesan, 1994; Geyskens et al., 1998; 
Mavondo and Rodrigo, 2001). 
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Some studies examined the effect of trust on non-financial performance. Dahlstron and 
Nygaard (1995) provided the insight that the relationship between trust and performance 
varies from country to country. Moreover, several studies have found a positive effect 
that trust has on relationship satisfaction (Anderson and Narus, 1990; Geyskens er al. 
1998), relationship quality (Wong and Chan, 1999), and future purchase intentions and 
supplier selection (Doney and Cannon, 1997). Handfield (2002) suggested trust imjiroves 
supply chain responsiveness, including on-time delivery and lead-time. A supplier v^ho is 
not able to make timely delivery will lose its exchange partner's confidence in its 
competence to perform an order efficiently. Riddalls et al. (2002) found that trust has 
great influence on supply chains in terms of inventory costs and production costs. 
A satisfactory or quality buyer-supplier relationship can lead to better financial outcomes 
in the long run. Riddalls et al. (2002) also stated trust is one of the determinants of supply 
chain performance. 
Based on the literature review, a framework of performance matrix developed (Source: 
Gunasekaran et al, 2001) is presented in Table 2.2.4. 
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Level Performance Metrics Financial Non-Financial 
Strategic 
Total supply chain cycle time 
Total cash flow time 
Customer query time 
Level of customer perceived value of product 
Net profit vs. productivity ratio 
Rate of return on investment 
Range of product and services 
Variations against budget 
Order lead time 
Flexibility of service systems to meet particular 
customer needs 
Buyer-supplier partnership level 
Supplier lead time against industry norm 
Level of supplier's defect free deliveries 
Delivery lead time 
Delivery performance 
• 
• 
• • 
• • 
• 
• 
• 
• 
• 
Tactical 
Accuracy of forecasting techniques 
Product development cycle time 
Order entry methods 
Effectiveness of delivery invoice methods 
Purchase order cycle time 
Plaimed process cycle time 
Effectiveness of master production schedule 
Supplier assistance in solving technical problems 
Supplier cost saving initiatives 
Supplier's booking in procedures 
Delivery reliability 
Responsiveness to urgent deliveries 
Effectiveness of distribution planning schedule 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
Operational 
Cost per operation hour 
Information carrying cost 
Capacity utilisation 
Total inventory as: 
-incoming stock level 
-Work-in-progress 
-Scrap level 
-Finished goods in transit 
Supplier rejection rate 
Quality of delivery documentation 
Efficiency of purchase order cycle time 
Frequency of delivery 
Driver reliability for performance 
Quality of delivered goods 
Achievement of defect free deliveries 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
Source: Gunasekaran et al, 2001 
Table 2.2.4: A Framework of Performance Metrics for Evaluation of a Supply Chain 
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Level 
Strategic 
Tactical 
Operational 
Performance Metric 
Total cash flow time 
Rate of return on investment 
Flexibility to meet particular 
customer needs 
Delivery lead time 
Total cycle time 
Level and degree of buyer-
supplier partnership 
Customer query time 
Extent of co-operation to 
improve quality 
Total transportation cost 
Truthfulness of demand 
predictability/forecasting 
methods 
Product development cycle 
time 
Manufacturing cost 
Capacity utilisation 
Information carrying cost 
Inventory carrying cost 
Financial 
• 
• 
• 
• 
• 
• 
Non-
Financial 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
References 
Stewart. 1995: 
Christopher. 1992; 
Dobler and Burt. 1988: 
Rushton and Oxiey. 1989 
Toni et ah. 1994: Mason- (ones 
and Towill. 1997. 
Graham era/.. 1994. 
Rushton and Oxley. 1991 
Fisher. 1997: Harrington. l'J96. 
Bower and Hout. 1988. 
Wild, 1995: Stewart. 199 >: 
Levy. 1997: Lee and Billington. 
1992: Dobler and Burt. l'»9(): 
Slack era/.. 1998:Pykeaid 
Cohen. 1994. 
Source: Gunasekaran et al., 2001 
Table 2.2.5: A List of Key Performance Metrics 
From the above Table 2.2.4 and Table 2.2.5 it is understood that the supply chain 
performance is a multi-dimensional construct and consists of financial and non-financial 
dimensions (Source: Gunasekaran et al, 2001). And, hence from the literatures sur^  eyed. 
interactions with retail professional, researchers and academicians, selected items were 
identified keeping in mind the retail operations happening in India. 
Respondents were asked to provide their own assessment of the perfon nance 
measurement and satisfaction level with respect to the specific retailer-supplier 
relationships. 
The use of subjective performance measures here was because often respondents n ay be 
reluctant or unable to provide objective financial data (Siguaw et al., 1998; Zou ei al.. 
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1998; Carr and Pearson, 1999). Researchers suggest that the use of subjective measures 
should motivate respondents to answer as they do not have to provide confidential 
profitability figures and also reduce item non-response (Zou et al, 1998; Sousa, 2004). 
Additionally, they mentioned that subjective and objective measures are positively 
related; therefore, the subjective performance assessment coincides closely with objective 
measures of financial performance (Venkatraman and Ramanujam, 1986). They still offer 
valuable information for management decision makers. The scale used was developed to 
assess supply chain performance from both the retailer's and supplier's perspectives. The 
performance measures included were all based on the retailers' and suppliers' percepmal 
assessment of their relationship, supply chain integration and its impact on performance 
outcomes, using a 5-point Likert scale. Similar to the approach used in Tan et al, (1998), 
this five-point Likert scale was developed for each measure that sought to determine the 
performance of the responding firm relative to that of its major competitors (1 = low, 5 = 
high). Similar scale was adopted by Lusch and Brown (1996) and Noordewier et al. 
(1990). 
Increasingly, firms are adopting supply chain management (SCM) to reduce costs, 
increase market share and sales, and build solid customer relations (Ferguson, 2000). 
SCM can be viewed as a philosophy based on the belief that each firm in the supply chain 
directly and indirectly affects the performance of all the other supply chain members, as 
well as ultimately, overall supply-chain performance (Cooper et ai, 1997). The effective 
use of this philosophy requires that functional and supply-chain partner activities are 
aligned with company strategy and harmonized with organisational structure, processes, 
culture, incentives and people (Abell, 1999). Additionally, the chain-wide deployment of 
SCM practices consistent with the above-mentioned philosophy is needed to provide 
maximum benefit to its members. Table 2.2.6 lists down the constructs filtered out from 
the relevant literatures showing the relationship between supply chain integration and 
firm's performance and these constructs helped the researchers to understand the various 
dimensions of integration process and its relationship with organisations performance. 
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Construct Deflnition Literature 
Supply Chain 
Integration 
The extent to which all activities 
with suppliers and all activities 
with customers are coordinated. 
Peterson etal., 2005: Koufteros et al.. 2005: 
Bowersox. 1989; Stevens, 1989: Byrne and 
Markham, 1991; Lee and Billington, 1992: 
Hewitt, 1994; Clark and Hammond. 1997: 
Wood, 1997; Lummus et ai, 1998; Stock et al 
1998; Narasimhan and Jayaram. 1998: 
Johnson, 1999; Frohlich and Westbrook, 2001, 
Ahmad and Schroeder. 2001; Narasimhan and 
Kim, 2002; Frohlich and Westbrook. 2002: 
Frohlich, 2002; James R. Stock and Stefanie L. 
Boyer, 2009. 
Suppliers' 
Operational 
Performance 
The extent to which suppliers 
meet delivery reliability, process 
flexibility, cost reduction, 
product/process innovation, and 
product quality. 
Koufteros et ai, 2005: Christiansen et al., 
2003; Stevens, 1990: Alverez. 1994: Owen and 
Richmond, 1995: Beamon, 1998; Spekman if 
al., 1998; Beaman, 1999: Gunasekaran etal 
2001; Narasimhan and Kim, 2001; Li. 2002 
Finn's 
Operational 
Performance 
The extent to which firms can 
achieve delivery reliability, 
process flexibility, cost 
reduction, product/process 
innovation, and product quality. 
Koufteros et al., 2005: Christiansen et al., 
2003; Kopczak, 1997: Khurana and Talbot. 
1998; Roth, 1998; FrohUch, 2002; Frohlich ind 
Westbrook, 2002; Rosenzweig et al.. 2003. 
Firm 
Performance 
The ability of a firm to fulfil its 
market and financial goals. 
Yamin et ai, 1999; Frohlich, 2002: 
Narasimhan and Kim, 2002: Wisner. 2003: 
Rosenzweig et al., 2003: Chin et al., 2010. 
Table 2.2.6: Constructs Studied in the Area of Supply Chain Integration and Business 
Performance 
2.2.4 Requisites of Purchasing Strategy 
The aspects of an organisation's 'offering' which can be viewed as significantly 
impacting on continued success are: quality, price and service which build the trust and 
relationship commitments among alliances (Moore, 1998). Each of these attribites is 
crystallized as the product goes through various phases of supply up to including the 
point of delivery. These value-adding activities are under the direct control of the 
producing firm. In most cases, however, the extent to which a firm can enhance these 
elements is directly dependent upon the quality, price and service of their supplie vs An 
example of the importance of each of these attributes is outlined below Table 2.2.7. 
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Factor 
Quality 
Price 
Service 
Explanation 
The quality of the final offering is heavily influenced by the quality of the supply of 
inputs, no more so when they become an integral part of the final product. 
More often than not failure of such components has a greater adverse effect on the 
supplier of the finished product than that of the component manufacturer. 
Although financial compensation can be sought from offending parties, the 
damage to the reputation is not transferable within the supply chain 
Whilst The producing firm has the ability to control its in-house 
efficiency, i.e. the ratio of inputs to outputs, it is the economy or cost of the 
inputs that it needs to be secured from the market. Considering these inputs 
usually represent more than 50 percent of organisational turnover then 
their potent ia l impact on profitability caimot be imderstated 
With the continued increase in global competition many products have tended 
towards commodities leaving little scope for price or product differentiation. 
Successful organisations are now competing on service elements such as after 
sales service, delivery or lead-time all of which can be enhanced through a focused 
supply base 
Table 2.2,7: Key Attributes in Purchasing Function Impacting Firm's Performance 
The importance of purchasing strategy in terms of its impact on the price component is 
fundamental for continued organisational success. Purchasing and supplier management 
is important to managerial accounting and supply chain efficiency because purchasing 
selects suppliers and establishes mutually beneficial relationships with them. Without 
good suppliers and without superior purchasing, supply chains will not compete as 
effectively in the marketplace. Purchasing is also involved in product design and 
development work. Manufacturing costs can likely be reduced, product quality 
maximized, and new products' brought to market at a much faster rate if purchasing 
brings key suppliers into the product design and development at the earliest stage of the 
process. Purchasing is also directly involved in the implementation of electronic-
commerce systems (Baum, 1997; Reinhardt, 1998; Fitzgerald, 2000). 
Purchasing have interfaces with a number of other functional areas, as well as with 
outside suppliers. Operating units constitute the main source of requests for purchased 
materials, and close cooperation between functional interfaces and the purchasing 
department is vital if quality, quantity, and delivery goals are to be met. Cancellations, 
changes in specifications, or changes in quantity or delivery times must be communicated 
immediately for purchasing to be effective, and managerial accounting is a key link in 
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this process. The accounting and purchasing department may require the assistance of the 
legal department in con-tract negotiations, in drawing up bid specifications for non 
routine purchases, and to help interpret legislation on pricing, product liabilit\, and 
contracts with suppliers. Researches into functional 'interfaces' and 'integration' o.tends 
back nearly four decades. Lawrence and Lorsch (1967, 1969) compares firms to human 
body; highly differentiated functions acting in concert to ensure the performance jf the 
integrated 'whole'. They define integration as 'the quality of the state of collaboration 
that exists among departments that are required to achieve unity of effort by the demands 
of the environment' (Lawrence and Lorsch, 1969). Brown (1983) characterizes a 
departmental interface as "bringing together subunits that need each other to a( hieve 
organisational goals." The subsequent years produced a broad and rich body of literature 
on inter-functional integration. A consistent theme throughout the literature is that 
increased inter functional integration is positively related to improved performance. 
Examples include the studies of integration between Marketing and Research and 
Development (Gupta et al, 1986; Kahn, 1996; Kahn and McDonough, 1997; Sorg and 
Parry, 1993; Souder and Sherman, 1993), Marketing and Logistics (EUinger et al, 2()00; 
Kahn and Mentzer, 1996; Lynagh and Poist, 1984b; Murphy and Poist, 1994; Stank et al. 
1999) and purchasing and manufacturing (Krause et al, 2001; Narasimhan anc Das. 
1999; Nellore and Taylor, 2000; Pagell and Krause, 2002; Watts et al, 1990). The 1 ick of 
attention to purchasing - logistics integration is a noticeable gap in the literature. 
This gap is further highlighted by the literature's focus in recent years on the importance 
of supply chain management (SCM). SCM has become increasingly importimt as 
companies have become increasingly multinational and global in their sourcing and 
product delivery strategies. As companies strive to make SCM a working reality, they 
face formidable obstacles in how to integrate their internal supply chain functions and 
how to align effectively with their external supply chain partners. Well integrated 
purchasing and logistics functions would seem to be a key success factor in an era of 
global competition and complex supply chains. Yet, to date, sparse research has been 
done to assess the integration between purchasing and logistics and its potential influence 
on supplier performance (Pagell, 2004) 
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On one hand the search for the right metrics in purchasing and supply management has 
been revitalized in the wake of the general discussion on performance measurement as 
academics and practitioners began to express their dissatisfaction with existing 
performance metrics in purchasing and supply management (Monczka and Morgan, 
2000). On the other hand the performance impact of purchasing and supply management 
has been disclosed (e.g. David et al, 1999) with the evolution of purchasing from a 
clerical to a strategic business function. As a strategic business function supply 
performance measurement constitutes a decisive element for the alignment of strategy 
(Cousins and Spekman, 2003). Strategic alignment can only be as good as the actual level 
of strategic attainment. Without the implementation of an integrated supply performance 
measurement system there is a missing link between supply strategy and the utilisation of 
skills and competences of a firm's human resources; strategic goals cannot be translated 
efficiently and effectively into firm performance. 
The alignment of corporate strategy and supply strategy is well noted in purchasing and 
supply management literature (e.g. Carter and Narasimhan, 1996; Ellram and Carr, 1994; 
Caddick and Dale, 1987). As illustrated above several scholars have also conducted 
research in supply performance measurement. A lot of researches however do not take 
into consideration that metrics have to be aligned to supply strategy (Carter et al, 2005 as 
an exception). In general research tends to emphasize the question which metrics have to 
be selected to manage and to control purchasing and supply management effectively and 
efficiently (design of supply performance measurement). Overall there has been little 
research on the question how strategic alignment can be realized through the design, 
implementation and enablement of supply performance measurement. Accordingly 
further research should focus on how such integrated supply performance measurement 
systems should be designed to transform supply strategy into action and thus drive firm 
performance. A lot of research for supply performance measurement has been linked to 
research in Logistics and in supply chain management (Weber et al, 1997) as the 
business functions are overlapping. Among all functional approaches the evaluation of 
purchasing and supply management performance is one of the more difficult areas (e.g., 
Easton et al, 2002). The need for supply performance measurement however has been 
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demanded early in two Harvard Business Review articles (Lewis, 1933; Lewis, 936). 
Since then several scholars have investigated different aspects of supply perfonnance 
measurement such as the use of budgets to measure performance (Paperman and Shell. 
1977), which metrics have to be used on the buyer-level (Hendrick and Ruch, 1988 , how 
to compare product prices to indicators (Dobson and Shorrock, 1980), how to market the 
performance of the purchasing function (Cavinato, 1993), how to introduce purchasing 
balanced scorecards successfully (Wagner and Kaufmann, 2004), how to measue the 
strategic value of suppliers for the company (EBig, 2003), how metrics can be used for 
the measurement of cost savings (Smeltzer and Manship, 2003; Buchholz 2(X)2), and 
which metrics have been proven useful in company practice (e.g, Monczka et al, 1979; 
Fearon and Bales, 1997; Carter et al, 2005). The endogenous construct purchasing 
performance was based on Chao et al.'s (1993) objective criteria for evalaating 
purchasing performance and included the quality of materials purchased, on-time 
delivery, and the actual versus target cost of materials. This construct also included 
indicators which referred to the inventory performance of materials and internal customer 
satisfaction. Inventory performance is considered a common evaluation area of 
purchasing performance (Leenders et al, 2002). Similarly, internal customer satisfaction 
is identified as the most important element of purchasing performance (Cavinato, 1987) 
and has been used as a purchasing performance outcome in several studies (Stanley and 
Wisner, 1998, 2001, 2002; Wisner and Stanley, 1999; Young and Varble, 1997). Smce 
the purchasing customers are departments within the company, they are referred to as 
internal customers. Initial evidence from Krause (1997), Krause et al., (2000), and Forker 
and Hershauer (2000) suggests that supplier development practices improve supplier 
performance and customer satisfaction. More recently, Hemsworth and Sa'nchez-
Rodn'guez (2003) developed an empirical conceptualisation for quality management 
practices in purchasing, which included a group of supplier development practice-., and 
found a positive effect of quality management purchasing on purchasing performance and 
internal customer satisfaction. However, litde is known about the effect of different levels 
of supplier development practices on purchasing performance. Thus, according lO the 
literature, it appears that the implementation of basic supplier development should 
increase a buyer's purchasing performance (Krause, 1997). Empirical research has shown 
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that the evaluation of suppliers through site visits, and the use of a supplier reward and 
recognition system, improves supplier performance (Krause, 1997; Krause et al, 2000), 
as well as the overall buyer business performance (Carr and Pearson, 1999; Carter et al, 
7998) found that companies with supplier certification programs reported higher 
performance levels than companies without supplier certification programs. A firm's 
purchasing strategy is an important element in total cycle time reduction. One aspect of 
purchasing strategy relates to the nature of supplier relationships. Thus, the nature of the 
firm's supplier relationships will depend on the purchasing strategy employed. Much of 
the research cited above shows the important role of supplier relationships in reducing 
total cycle time. Pearson and Gritzmacher (1990) report that a firm's ability to compete 
successfully in today's business environment requires integration of a sophisticated 
purchasing function into strategic decision making. Others have suggested supplier 
alliance programmes to reduce the time to get raw materials to a fabrication centre. 
Therefore, the performance constructs obtained from the literature review included 
measures listed in Table 2.2.8. 
Construct 
1. Objective (c ) 
2. Roles and responsibilities (c ) 
3. Documented standard procedures (c ) 
4. Sourcing decisions (new item) 
5. Supplier selection procedures (a) 
6. Supplier agreement ( new item) 
7. Supplier/ vendor development programme (g) 
8. Audits / assessment of suppliers (a) 
9. Certification of suppliers (a) 
10. Purchasing cycle (b) 
11. Value analysis ( new item) 
12. Price determination (a) 
13. Stock out frequency (d) 
14. Relationships with suppliers (a) 
15. Partnering with suppliers (a) 
References 
(a) Cristoljalefa/., 2005; 
(b) Gunasekaranera/., 2001: 
(c) Dickson, 2006: 
(d) Beamon. 1999: 
(e) VDI Guidelines (Association of 
Engineers): 
(f) SCOR level 1 - metrics: 
(g) Chan, 2003. 
Table 2.2.8: Summary of Questionnaire Items for Purchasing Strategy its Assessment and 
Design (Contd.) 
76 
•'->, in, i j-^t" '-^'^ 
Construct 
16. Delivery time (b) 
17. Response time (b) 
18. Packaging abilities (c ) 
19. Shipping capabilities (d) 
20. Credit terms (new item) 
21. Warranties (f) 
22. Logistics (e) 
23. Use of latest technology (g) 
24. Legal aspects (a) 
25. Ethics in purchasing (a) 
References 
Table 2.2.8: Summary of Questionnaire Items for Purchasing Strategy, its Assessment and Design 
2.2.5 Linking the Supplier Selection and Assessment 
In earlier sections, literatures reveal that supplier evaluation can enhance a bayer's 
purchasing performance by identifying low performing suppliers to eliminate (Treat and 
Monczka, 1999). Empirical research has shown that the qualification of suppliers (Carter 
et al, 1998) has a positive effect on the buyer's overall business performance (Carter et 
al, 1998), and parts standardisation has been found to improve supplier on-time delivery 
performance (Jayaram and Vickery, 1998; Sheu and Wacker, 1997), the quality and cost 
of purchased materials, and inventory performance (Sanchez-Rodriguez et al, 1003). 
hence, supplier selection and assessment is considered as the next construct for this study. 
Increases and varieties of customer demands, advances of recent technologies in 
communication and information systems, competition in global environment, decreases 
in governmental regulations, and increases in environmental consciousness have breed 
companies for focusing on supply chain management (Tracey and Tan, 2001 , The 
'supply chain management' term has been used for almost 20 years and is defined as the 
integration of activities to procure materials, transforms them into intermediate goods and 
final products, and delivers to customers (Heizer and Render, 2001). The supply chain 
consists of all links from suppliers to customers of a product. Goffin et al. (1997 have 
stated that supplier management is one of the key issues of supply chain management 
because the cost of raw materials and component parts constitutes the main cost of a 
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product and most of the firms have to spend considerable amount of their sales revenues 
on purchasing. Hence, supplier selection is one of the most important decision making 
problems, since selecting the right suppliers significantly reduces the purchasing costs 
and improves corporate competitiveness (Ghodsypour and O'Brien, 2001). On the other 
hand, supplier selection decision-making problem involves trade-offs among multiple 
criteria that involve both quantitative and qualitative factors, which may also be 
conflicting (Ghodsypour and O'Brien, 1998). In other words, buyer-supplier relationships 
based on only the price factor has not been appropriate in supply chain management 
recently. Considerations have been given also to the other important strategic and 
operational factors such as quality, delivery, flexibility etc. Supplier selection decisions 
must include strategic and operational factors as well as tangible and intangible factors in 
the analysis (Sarkis and Talluri, 2002). 
Dickson (1966) presented 23 supplier selection criteria that were taken into consideration 
during the decision making process in his earlier study (Weber et al, 2(X)0). Later, Wind 
and Robinson (1968) reported that most vendor selection decisions involved multiple 
criteria (Weber et al, 2000) and since then, several articles have been published for 
supplier selection. Verma and Pullman (1998) stated that supplier selection literature is 
rich in terms of conceptual and empirical works and decision support methods for 
purchasing managers as well. Weber and Ellram (1993) used multi-objective 
programming for supplier selection. Ghodsypour and O'Brien (1998) proposed an 
integrated AHP and linear programming (LP) approach as a supplier-selection decision 
support system. In their recent work, Ghodsypour and O'Brien (2001) proposed mixed 
integer non-linear programming model to solve the multiple sourcing problem, with 
multiple criteria and with suppliers' capacity. Chen (2001) presented a multiple-criteria 
decision-making model based on fuzzy-set theory for supplier selection. Akbari Jokar et 
al., (2001) presented several necessary elements for a multiple criteria approach for 
strategic supplier selection and proposed a mathematical model maximizing the total 
utility of the supplier with respect to supplier and buyer constraints. In addition to these 
articles, data envelopment analysis (DEA) was used as a mathematical programming tool 
for supplier selection (Weber, 1996; Liu et al., 2000; Weber et al., 2000). On the other 
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hand, Choi and Hartley (1996), Verma and Pullman (1998), Humphreys et al. (2001) and 
Tracey and Tan (2(X)1) presented empirical studies related to supplier selection. The most 
important factors, which are taken into consideration in supplier selection, are in the 
order of quality, delivery and cost. In the literature, these factors are also take a into 
consideration in supplier selection decision making process, especially those ut lizing 
both mathematical programming approaches and decision support systems (Weber and 
Ellram, 1993; Ghodsypour and O'Brien, 1998; Ghodsypour and O'Brien, 2001; yvkbari 
Jokar et al, 2001). Because the company emphasizes qualitative factors regarding to its 
supplier selection and development strategy, it was required to develop a model, which 
includes factors such capacity, reputation, flexibility, communication etc. The concept of 
supplier development has received considerable attention from researchers (e.g. Gc It and 
Dale, 1991; Hahn et al, 1990; Krause, 1997; Krause and Ellram. 1997a; Leenders, 1989; 
Watts and Hahn, 1993), as have the factors that facilitate or hinder the implementation of 
supplier development practices (e.g. Forker et al, 1999; Handfield et al, 2(X)0; l^ Crause 
and Ellram, 1997b; Lascelles and Dale, 1989; Watts and Hahn, 1993), and the sipplier 
development process (e.g. Hahn et al, 1990; Krause et al, 1998; Krause. 1999; Watts 
and Hahn, 1993). The relationship of supplier development practices with performance 
has been addressed in several studies (e.g. Krause et al, 2000; Forker and Hershauer. 
2000). However, most studies offer only a partial analysis of the problem since they 
investigate only a few supplier selection, evaluation and development practices. For 
example, Carr and Pearson (1999) reported a linkage between the implementat on of 
supplier evaluation and a firm's financial performance. In their empirical research, Carr 
and Smeltzer (1999) found evidence of the relationship between effective communication 
with suppliers and a firm's financial performance. Forker and Hershauer (2000 used 
step-wise regression analysis to investigate the relationship between supplier 
development practices and customer satisfaction, supplier satisfaction and sipplier 
quality performance. They concluded that control of quality management and supplier 
development programs were crucial factors that lead to mutual satisfaction among buyers 
and suppliers. Krause et al, (2000) found that direct supplier involvement activities such 
as buyer site visits to supplier factories and training/education of supplier personne , play 
a critical role in supplier performance improvement. More recently. Tracey and Tan 
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(2001) found that the involvement of suppliers in the buyer's product development 
process and continuous improvement programs increase customer satisfaction and the 
overall firm performance. In summary, it appears from the literature that the 
implementation of supplier selection, evaluation and development practices should result 
in improved supplier performance and/or capabilities, which in turn would improve the 
buying firm's purchasing performance. However, there is still little empirical research 
that has tested the effect of supplier selection and assessment on performance. 
Rank 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
Factor 
Quality 
Delivery 
Performance history 
Warranties and claims policies 
Production facilities and capacity 
Price 
Technical capability 
Financial position 
Procedural compliance 
Communication system 
Reputation and position in industry 
Desire for business 
Management and organisation 
Operating controls 
Repair service 
Attitude 
Impression 
Packaging ability 
Labour relations record 
Geographical location 
Amount of past business 
Training aids 
Reciprocal arrangements 
Mean Rating 
3.508 
3.417 
2.998 
2.849 
2.775 
2.758 
2.545 
2.514 
2.488 
2.426 
2.412 
2.256 
2.216 
2.211 
2.187 
2.120 
2.054 
2.009 
2.003 
1.872 
1.597 
1.537 
0.610 
Evaluation 
Extreme importance 
Considerable importance 
Average importance 
Slight importance 
Source: Dickson. 1966 
Table 2.2.9: Dickson's Supplier Selection Criteria 
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Since 1994, more criteria that did not appear in Dickson's 23 criteria (in Table 2.2 9) are 
presented in the supplier selection articles. The definitions of Dickson's 23 criteria have 
been expanded and some new criteria are developed with the growth of new bisiness 
needs. Of the top three criteria (net price, quality and delivery), the meaning of ne; price 
is extended most. In 1991, Weber et al, reviewed, annotated and classified 74 related 
articles which had appeared since 1966. Specific attention was given to the impact on 
supplier selection of Just-In-Time (JIT). Weber et al.,'% work provided an explicit 
overview on issues of supplier selection up to 1991. In the new development, some 
specifies are added, for example, ISO 9001 system (Lee et al, 2003); inspcxtion. 
experimentation and quality staff (Choy and Lee, 2002, 2003). Dickson defined delivery 
as the ability to meet specified delivery schedules. Its meaning is extended into criteria 
such as freight terms (Min, 1994); lead time (Youseef et al, 1996); delivery capacity 
(Karpak et al, 1999); shipment quality (Choy and Lee, 2002, 2003); cycle time and JIT 
delivery capability (Bevilacqua and Petroni, 2002). Dickson's definition is st 11 the 
dominant one. In addition to proliferation of the three core criteria, some new crite ia are 
generated with the advance of management philosophy. The first one is the psoduct 
design and development. Examples in the literature include design capability by P<;arson 
and Ellram (1995) and Chan (2003); product development and product improvement by 
Choy and Lee (2002, 2003); commitment to continuous improvement in product and 
process by Kannan and Tan (2003). Another one is flexibility, including production 
flexibility and responsiveness to customers. Examples include responsiveness to 
customer needs (Mummalaneni et al, 1996); response to changes and process flexibility 
(Ghodsypour and Brien, 1998); flexibility in changing the order (Verma and Puilman. 
1998); flexibility (Masella and Rangone, 2000); flexibility of response to customer's 
requirements (Bevilacqua and Petroni, 2002); quota flexibility (Kumar et al, 2003) 
reverse capacity or the ability to respond to unexpected demand (Kannan and Tan, ;'.(X)3). 
The third one is relationship between the buying firms and the suppliers. Mummalaneni 
et al, (1996) regarded highly quality of relationship with suppliers when they 
investigated Chinese purchasing managers' preferences and trade-offs in supplier 
selection and performance evaluation. Kannan and Tan (2003) investigated the role of 
past and current relationship with supplier, along with willingness to integrate supply 
chain management and willingness to share confidential information in comparing 
attitudes of US and European managers toward supplier selection and assessment. The 
three newly developed criteria, product design and development, flexibility and 
relationship were mostly presented from the end of 1990s. Since then, supply chain 
management (SCM) has become a prominent concern of both large and small companies 
as they strive for better quality and higher customer satisfaction (Mentzer et ai, 2000; 
Chopra and Meindl, 2001). The two are cJosely reJated. In SCM environment, 
competition is no longer company to company, but supply chain to supply chain (Vickery 
et ai, 1999). It needs the chain members to collaborate seamlessly to gain competitive 
advantages. Relationship and the related thinking such as information sharing must be a 
critical criterion for buying firms to select their suppliers. Buying firms should build 
long-term relationship with their main suppliers instead of the former arms-length 
relationship. 
The conclusion to be drawn from these studies is that while price, quality, delivery 
reliability and service are typical determinants of supplier selection, the specific criteria 
used and their relative importance are highly dependent on the type of purchase being 
made and the circumstances surrounding the purchase. Moreover, while there may be a 
tendency to focus on measurable selection criteria such as price, intangible criteria such 
as management compatibility can play an important role in selection decisions. In 
contrast, the issue of how to assess supplier performance has received less attention in the 
literature. Studies that have empirically examined assessment criteria (e.g. Billesbach et 
aL 1991; Sibley, 1978; Simpson et ai, 2002; Walton et ai, 1998) however suggest that 
while cost is the most commonly used metric, quality, delivery and service are also 
important assessment metrics. 
A review of the literature, discussions with supply management professionals, 
practitioners and examination of company supplier selection process, the summary of 
supplier selection and assessment criteria referred for the research work are presented in 
Table 2.10. 
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Selection Criteria 
1.Company size (turnover) 
2.Resources capability 
3.Technical expertise 
4.1ndustry knowledge 
5.Commitment to quality 
6.0verall product quality 
7.Customer service level 
S.Delivery of correct quantity 
9 .Trustworthiness 
lO.Open to site evaluation / audits 
11.Insurance and litigation history 
12.References/reputation of supplier 
13.Ability to meet delivery due dates 
14.Price of materials, parts and services 
1 S.Financial stability and staying power 
16.Flexible contract terms and conditions 
17.Geographical compatibility/proximity 
1 S.Cultural match between the companies 
19.Past and current relationship with suppliers 
lO.Willingness to share sensitive information 
21 .Presence of certification or other documentation 
22.The flexibility to respond to unexpected demand changes 
23.Willingness to change their products and services to meet your 
changing needs 
24.Use of EDI and / other technology 
25.IT capability 
26.Willingness to integrate supply chain 
References 
Supplier selection and 
evaluation variables vere 
adopted from the literature 
Vijay R. Kannan and Keah 
Choon Tan. (2003). 
Table 2.2.10: Summary of Questionnaire Items for Supplier Selection and As.sessment 
Criteria 
2.2.6 Retail Operations 
Forrest (1994) states that quick response to the consumer has become the watchword of a 
new era of time-based competition in the retail industry. Quick response is based on 
reducing development, production, order processing and delivery cycle times. Forrest 
stresses the importance of capturing relevant information at the point-of-sale and passing 
it on immediately to suppliers to generate replenishment orders. By expediting po nt-of-
sale information to suppliers electronically, retailers can reduce order processing and 
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restocking times. Shelf availability is a critical issue for both manufacturers and retailers 
today because it enhances consumer value, builds consumer loyalty to the brand and 
shopper loyalty to the store, increases sales and - most importantly - boosts category 
profitability (Berger, 2002). However, the advances in supply chain management, the 
initiatives of Efficient Consumer Response (ECR) and category management (O'Keeffe 
and Feame, 2002) and the investments in inventory-tracking technology have not, by and 
large, reduced the overall level of out-of-stocks on store shelves (Gruen et al, 2002), 
referred to as 'out-of-shelf (OOS)'. A number of prior studies (Schary and Christopher, 
1979; Straughn, 1991) have examined how product unavailability (via a temporary out-
of-shelf) influences sales for a given product (SKU). Bell and Fitzsimons (2000) have 
studied the impact of OOS on category sales, while other studies have analyzed the 
possible consumer reactions to OOS from a marketing and retail management perspective 
(Campo et al, 2002; Campo et al, 2000; Fitzsimons, 2000; Verbeke et al, 1998; 
Emmelhainz et al, 1991). The first area includes pure out-of-shelf situations, i.e. 
situations where the product exists in the store but not on the shelf, whereas the last two 
are out-of-stock situations. The analysis by Gruen et al, (2002), which is a compilation 
of global studies, shows that 70-75 percent of out-of-shelf situations are a direct result of 
retail store practices, with 47 percent of the cases attributed to wrong store ordering and 
forecasting and 25 percent to cases where the product was in the store but not on the 
shelf. The same distribution of causes is also reported in a pan-European study, where 70 
percent of OOS are again attributed to retail store ordering and shelf replenishment 
practices (Berger, 2003 a). These results indicate that further development of the 
warehouse and distribution operations will not significantly improve the out of- shelf 
situation in grocery retailing. Most problems are either caused inside the store or in the 
store ordering process independent of whom is the player taking care of ordering or 
replenishment (Kaipia and Tanskanen, 2003). 
Recent joint work by European retailers and suppliers (Berger, 2(X)3a) has identified the 
following five opportunity areas that can lead to increased shelf availability: 
1. Store and shelf replenishment system. 
2. Merchandising activities, including shelf organisation and appearance. 
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3. Inventory accuracy, referring to improving the information quality of 
inventory data in store information systems. 
4. Promotion management. 
5. Store ordering system. 
However, limited research has been carried out in order to assess the impact and 
improvement achieved through each of these levers. The internet has made it easier to 
share information among supply chain partners. The current trend in the industry is to try 
to leverage the benefits obtained through information sharing (also called visibility) 
across the supply chain in order to improve operational performance, customer service 
and solution development (Swaminathan and Tayur, 2003). Croom (2005), in analyzing 
the consequences of e-business implementation for supply chain management da isions 
and strategies, reports that 79.5 percent of the e-business implementations studied bilow 
the supply chain management and integration strategy. There are growing trends in 
various innovative store replenishments, such as direct-to-store (Guptill and Wilkins, 
2001) or one-touch-replenishment (Jones and Clarke, 2002), that replenish directh on to 
the shelf, thereby reducing the role of the backroom. However, there are various reasons 
why backrooms will remain an integral part of retail stores. Theoretically, the bacaoom 
has more space- and is cost-effective than retail shelves, hi the backrooms, products can 
be stacked higher than on the retail shelf space of the retail shop floor and the width of 
the aisles between storage compartments in the backroom is generally less than that 
between retail shelves. Hence, increasing utilisation of the backroom for temporary 
storage means that there will be more shelf space available on the sales floor w ithout 
increasing the size of the store. This is important, especially when the number of products 
competing for limited retail shelf space has increased sharply over the years. An example 
quoted by Ketzenberg et al, (2002) showed that in the grocery industry the average 
supermarket can stock approximately 40,000 SKUs, but suppliers have listed a few 
hundred thousand SKUs for consideration. Increasing category and product variety will 
be more attractive for customers as it can offer a better opportunity for one-stop shcpping 
(Messinger and Narasimhan, 1995), and stocking more SKUs with higher gross riargin 
will increase the profitability of the retail store. The backroom also forms an important 
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buffer to cope with delivery uncertainties, especially when the transportation lead time is 
long. Bulky and high-velocity product lines may need a large shelf space allocation and 
hence it may not be economical to allocate all of these products on to shelves. 
To limit the scope of this research into shelf replenishment policies, this work will focus 
specifically on the impact of time delays on the policies and the role that automated 
product data capture such as RFID can play in removing them. This focus was chosen 
because even with the most effective inventory management system, the timeliness of 
information, decision and operation can significantly affect shelf replenishment 
performance. Automation today is an effective solution for timely and speedy 
information flow within and external to the organisation. Any effective automated 
information system depends on accurate and timely input data to execute the appropriate 
decisions (DeLone and McLean, 1992; Ballou et al., 1998). 
There are various factors that influence the performance of shelf replenishment policies 
like: 
A. Observation Delay 
In the 'puir policy, observation delay depends on the frequency of inspections as to 
whether a particular product type on the shelf is low in quantity or off-sale. Hence, this 
delay is essentially the time between inspections. In the 'push' policy, this is defined as 
the time interval between product inspections in the backroom. Whether it is 'pull' or 
'push', observation delay is the trigger for current shelf replenishment policies, therefore 
the frequency of observations affects the frequency of shelf replenishments. Less frequent 
observations may result in lower shelf availability of products. 
B. Checkout Delay 
Checkout delay is the time it takes from the moment a product is removed from the shelf 
until it is registered as paid at the counter. This delay includes customer walking time 
(which may be significant if the size of the store is large) and customer queuing time 
(which may be long during peak hours). When the product is finally registered at the 
checkout counter, the barcode-based data capture feeds the EPOS information into the 
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inventory system. This information is then used to estimate the quantity of product jn the 
shelf. Naturally, the longer the checkout delays, the more inaccurate this estimate will be. 
C. Delays in Picking List Preparation 
A paper-based picking list, whether generated by the inventory system or recorded 
manually by the workers, records the quantity to be replenished from the backroom to the 
shelf. This picking list may take a long time to prepare if executed manually using a pen 
and paper approach. With a handheld barcode reader, this process is simplified as p oduct 
is automatically identified and only the number of items on the shelf needs to be 
recorded. However, if the execution of subsequent shelf replenishment processes t ikes a 
long time, this picking list may be obsolete, especially if the product removal ratt from 
the shelf is high. 
D. Delays in Locating Products in the Backroom or on Shelf 
The ability to locate different product types in the retail store is necessary for a quick and 
efficient shelf replenishment process. This task may seem trivial on the retail shop floor 
(although multiple shelf displays at different locations may confuse manual staff), but in 
an often cluttered backroom, it can be a difficult, time-consuming task. Even with an 
accurate inventory system, manual workers who are working under time pressue can 
'write-off unobserved or misplaced products by setting the inventory level fcr that 
product type to zero. Experienced staffs often rely on their memory or their experience to 
locate products quickly. It is to be noted that manual or barcode data capture approaches 
do not provide instantaneous product location information. 
E. Delays in Moving Products from Backroom to Shelf 
Once the product to be replenished is located in the backroom, it will be put into i cage 
or dolly. Depending on the picking list, there may be various other product typt s that 
need to be put into the cage before the cage can be rolled out. The correct quantity should 
be replenished over a single replenishment process to avoid double handling. The layout 
of the retail store hence will impact on this delay. 
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F. Time Needed in Filling the Shelf up to the Maximum Allocation 
Maximum shelf allocation is the maximum amount of product allocated on the shelf. The 
allocation of product quantity is usually based on previous sales patterns according to 
marketing forecasts and it usually changes by the week. High shelf allocation will 
increase the time spent on product presentations as well as the number of products that 
needs to be replenished at any one time from the backroom. Products that are small in 
size or products that are heavy and bulky are difficult to arrange neatly on the shelves. 
G. Product Removal Pattern Impacting on Replenishment 
Product removal pattern is the rate at which products are removed from the shelf by the 
customers, and this pattern is different from the demand pattern that is generated when 
customers pay for their products during checkout. As such, the demand pattern is a 
function of the removal pattern, customer walking time, customer queuing time at 
checkout counters and possibly theft after removal. Product removal pattern also depends 
on the characteristics of the product. High demand categories such as detergents, spirits, 
carbonated soft drinks, ice cream, confectionery and fresh ready meals have higher off-
sales levels. Promoted products were also surveyed to have higher off-sales levels 
(Roland Berger Strategy Consultants, 2003). While there is no specific delay in this 
factor, if the product removal rate is high, the shelf needs to be replenished within a 
shorter period of time to maintain the same on-shelf-availability. In both the 'pull' and 
'push' policies, product removal patterns cannot be continuously monitored but can only 
be done on a periodic basis by the manual workers. 
2.3 Summary 
This chapter attempted to study the relevant scholarly literatures from supply chain area 
and retail operations. To address the topic on study of 'Supply Chain Performance 
Management in Indian Retail Industry', literatures were reviewed to understand the 
supply chain performance measurement systems. Performance measurement of supply 
chain in highly diversified retail industry is challenging due to participation of so many 
retailers, manufacturers, suppliers, logistics and other service providers who are 
geographically dispersed. It is difficult to point out one particular entity within the chain 
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for performance results. It is even more difficult to measure performance in inter-
organisation environment when performance measurement within a single organisation 
possesses so much challenge. During literature review, it has been observed that 
different studies (Beamon, 1999; Beamon and Chen, 2001; Gunasekaran et al, 2001. 
2004) have indicated that the majority of the limitations stated by Neely et al. (1995) are 
quiet in case of performance measurement systems for supply chains and there is nted for 
new measurement system which can address these deficiencies. This work intends lo take 
an important step forward to put an attempt to study various important factors impacting 
performance measurement in retail supply chain. Keeping in mind the objective of the 
study, literature and inputs of field experts, the retailer and supplier integration is a key 
area which needs attention for mutual growth of the retailer and supplier. The level of 
integration impacts the business and supply chain performance. 
Recent empirical work (Frohlich and Westbrook, 2001; Vickery et al.. 2003: 
Childerhouse and Towill, 2003; Gimenez and Ventura, 2005) shows compelling 
empirical evidence for the relationship between integration and performance. 
Whereas the empirical evidence seems to be overwhelming, a part of the literature loubts 
the results and approach taken in supply chain integration research. Firstly, starting from 
the well known and often cited article of Fisher (1997) an increasing numiier of 
researchers has realized that supply chain integration might need a more tailored 
approach in order to be successful. One possible way to further explore that is to i iclude 
context (Ho et al., 2002) or business conditions (Van Donk and Van der Vaart, 2004, 
2005; Van der Vaart and Van Donk, 2006). Section 2.2.1 and 2.2.3 explicitly explored 
many research work and studied their arguments towards the extend of integration ind its 
impact on business performance, like, the former adversarial relationships between 
suppliers and customers change to one of mutual support and cooperation (Vokurka and 
Lummus, 2000). Higher level of supply chain integration will allow organisations to meet 
customers' needs faster and more efficiently than non-integrated organisations (Magretta. 
1998a). A highly integrated supply chain is a real representation of superior SCM 
performance. Organisations that operate in isolation are placing themselves at 
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competitive disadvantage (Wood, 1997). Despite the strong consensus over the strategic 
importance of supply chain integration (SCI) (Clinton and Closs, 1997; Cooper et al., 
1997; Handfield and Nichols, 1999), littie is known about the relationship between 
supply chain integration and its impact on performance (Frohlich and Westbrook, 2001). 
Many researchers questioned whether supply chain integration is a reality or a vision 
(Bauknight, 2000; Fawcett and Magnan, 2002; Hammer, 2001; Neuman and Samuels, 
1996). A need exists for causal models that will explain why and how integration will 
improve performance (Frohlich and Westbrook, 2001). 
All of these issues are pertinent to performance measurement in supply chains, yet have 
received scant attention in the literature. Many questions and gaps were identified 
through the literature review, and an attempt was made to further understand the key 
components impacting a typical retail operations. Interviews with field experts gave a 
direction to understand the key components impacting the retail operations and in that 
line literatures were searched to gain an insight into the contemporary scholarly works in 
this area. In order to understand, the relationship between the retailers and suppliers and 
address the retailers' and suppliers' perception on how the select operational parameter 
and the factors identified under each select parameter contribute to supply chain 
integration and performance. This chapter attempted to analysis the conceptual work and 
designs a frame work for proceeding with the study. Section 2.1.2 and Section 2.1.3 are 
the compilation of basic understanding of supply chain management and supply chain 
performance measurement. 
The research work explores to addresses this gap in the literature. In line with the 
previous section. Section 2.2.2, an attempt is made to understand the role of Information 
Technology in providing feature and fit to the requirement of supply chain integration 
process between retailer and supplier to improve the overall business performance. Jane 
et al, (2(X)4) argued that advances in Information Technology have been a primary 
enabler for firms' focus on Inter organisational business processes. Gangopadhyay and 
Hauang (2004), using simulation, claimed that the advances in formation technologies 
make information sharing possible, and these advances actually become a key driver of 
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supply chain integration. However, what is the best way to deploy these technologies and 
to coordinate Supply chain-wide activities are still under research. 
SCM has become increasingly important as companies have become incre:singly 
multinational and global in their sourcing and product delivery strategies. As companies 
strive to make SCM a working reality, they face formidable obstacles in how to in egrate 
their internal supply chain functions and how to align effectively with their eUemal 
supply chain partners. Well integrated purchasing and Logistics functions would seem to 
be a key success factor in an era of global competition and complex supply chains. Yet. 
to date, sparse research has been done to assess the integration between purchasing and 
logistics and its potential influence on supplier performance (Pagell, 2004). A lot of 
research for supply performance measurement has been linked to research in logist cs and 
in supply chain management (Weber et al, 1997, p. 440) as the business functions are 
overlapping. Among all functional approaches the evaluation of purchasing and supply 
management performance is one of the more difficult areas (e.g., Easton et al. 2<X)2. p. 
123). More recendy, Hemsworth and Sa'nchez-Rodn'guez (2003) developed an 
empirical conceptualisation for quality management practices in purchasing, which 
included a group of supplier selection and development practices, and found a positive 
effect of quality management purchasing on purchasing performance and iitemai 
customer satisfaction. However, little is known about the effect of different levels of 
supplier selection and development practices on purchasing performance. Thus, 
according to the literature, it appears that the implementation of basic supplier 
development should increase a buyer's purchasing performance (Krause, 1997). 
Empirical research has shown that the evaluation of suppliers through site visits, .' nd the 
use of a supplier reward and recognition system, improves supplier performance (Krause. 
1997; Krause et al, 2000), as well as the overall buyer business performance (Can and 
Pearson, 1999; Carter et al, 1998) found that companies with supplier certif cation 
programs reported higher performance levels than companies without supplier 
certification programs. A firm's purchasing strategy is an important element in total cycle 
dme reduction. One aspect of purchasing strategy relates to the nature of supplier 
relationships. Thus, the nature of the firm's supplier relationships and extend of 
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integration will depend on the purchasing strategy employed. Section 2.2.4 and Section 
2.2.5 presents the argument of selecting role of purchasing strategy and the supplier 
selection and development process in this study of retail performance measurement. 
In Section 2.2.6, retail operations, the final stage of supply chain, is the area which 
undoubtedly plays the key role in impacting the business performance of any retail 
business. This section attempts to understand the inter-relationship retail shelf 
management and inventory management and how it impacts the performance of retail 
business. . Shelf availability is a critical issue for both manufacturers and retailers today 
because it enhances consumer value, builds consumer loyalty to the brand and shopper 
loyalty to the store, increases sales and - most importantly - boosts category profitability 
(Berger, 2002). 
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Chapter-3 
RESEARCH METHODOLOGY AND SURVEY INSTRUMENT 
In line with Chapter 2 on literature review and the subsequent Section 2.1 and Section 
2.2, this chapter identifies the gap in perforniance measuring systems from retailers" and 
suppliers' perspective for a retail business. A set of objectives was listed and various 
scholarly literatures were studied to address these objectives and design a set of testable 
hypotheses statements. The empirical design and methodology used in this research to 
test the hypotheses are from both the retailers' and suppliers' perspective ard are 
presented in this chapter. Specifically, this chapter aims to elaborate (1) Need for the 
Study and Objectives, (2) Hypotheses Statements, (3) Research Methodology, (4) Sample 
Selection, (5) Instrument Design and Data Collection, and (6) An Explanation of 
Statistical Methods used to analyse the Data. 
3.1 Need for the Study 
Today most of the organisations are making conscious efforts to change some or all of 
their core business processes to survive and excel in the highly competitive and co nplex 
business environment. The needs and expectations of the customers are getting mo-e and 
more unstable and difficult to identify. At the same time, today's customers have many 
choices, often similar in terms of quality and price. The supply chain process is a core 
business process of major importance for the realisation of business strategy of an 
organisation. It determines numerous key performance indicators of an organisation and 
has a major impact on its profitability and competitiveness. Therefore, supply chan can 
be considered as the most suitable operational framework for a transformation process to 
be based on. Every company faces a different set of challenges and issues with respect to 
transforming their supply chain and integrating with companywide growth strategies. The 
challenge is to integrate supply chain execution with the overall corporate business 
strategy and to use the supply chain as a catalyst for business transformation or business 
reinvention. These challenges are faced by one of the most booming industry in India 
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today - the Indian Retail Industry. The backbone of retail business operation is its Supply 
Chain and Logistics. So far, most of the survey-based researches have not addressed all 
relevant issues and the findings are not all clear, yet. This study has enough scope to go 
to the roots of retail supply chain issues and tap the parameters responsible for making a 
substantial impact on the performance of an organisation. The research work is expected 
to bring forward understanding of issues relating to supply chain integration, assess the 
level of logistical integration among the supplier and retailer, and to determine whether a 
linkage exists between implementation of the integrated supply chain concept and a 
firm's performance. During the study, considerable efforts have been made to understand 
the relationship between retailers and their suppliers in terms of their integration and 
business performance. 
Following are the challenge areas identified in the management of supply chain: 
1 Link supply chain strategy to overall business strategy to align supply chain 
initiatives to business objectives. 
2 Identify supply chain goals and develop plans to assure every process is 
individually capable of meeting supply chain goals. 
3 Develop systems to listen to signals of market demand and plan accordingly, 
including changes in ordering patterns and changes in demand due to customer 
promotions. 
4 Manage the sources of supply by developing partnerships with suppliers to reduce 
the costs of materials and receive materials as needed. 
5 Develop customized logistics networks tailored to each customer segment. 
6 Develop a supply chain information systems strategy that can support decision 
making at all levels of the supply chain and offers a clear view of the flow of 
products. 
7 Adopt cross-functional and cross-business performance measures that link every 
aspect of the supply chain and include both service and financial measures. 
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Companies who are successful will be those that are managing across all nodes of the 
supply chain from their supplier's supplier to their customer's customer. A clear 
understanding of supply chain concepts and a willingness to openly share infornation 
between supply chain partners is a necessary first step to make the supply chain a 
competitive force for a business. So far, most of the survey-based researches have not 
addressed all relevant issues and findings are not all clear, yet. This study has e lough 
scope to go to the roots of retail supply chain issues and tap the parameters responsible 
for making a substantial impact on the performance of an organisation. The research 
work is expected to bring forward understanding of issues relating to supply chain 
integration, assess the level of logistical integration among the supplier and retailer ind to 
determine whether a linkage exists between implementation of the integrated supply 
chain concept and a firm's performance. 
To address the gaps in the existing supply chain relationship literature as detailed in 
Chapter 2, Section 2.3, some important questions considered in this research ire as 
follows: 
1. What are the key factors having greatest impact on the retail supply chain 
performance? 
2. What is the extent of role played by Information Technology in the supply chain 
integration process in improving the overall business performance? 
3. What important performance measures should be included to appropriately assess 
the performance of retail supply chain? 
4. Do purchasing strategy and its components play a role in improving the 
performance measures? 
5. What are the underlying dimensions of supplier selection and assessmert that 
managers consider important in making purchase decisions and how do these 
dimensions impact the business performance? 
6. What are the important factors for evaluating retail operations more specifical) the 
shelf management and inventory management? 
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3.2 Research Objectives 
Though some studies have addressed the importance of the relationship on performance, 
the performance outcomes of long-term cooperative relationships were either too 
narrowly or too broadly operationalised. Chen and Paulraj (2004b) and O'Toole and 
Donaldson (2002) also pointed out that focus on a particular aspect of performance that 
measures either financial or operational performance is what is often found in many 
buyer-supplier relationship models, and others emphasize the performance of either buyer 
or supplier firm. Such studies do not provide the exchange parties with a clear picture of 
the performance of a firm or a supply chain, what actions should be taken to improve 
business of>erational processes or how to manage their relationships by the development 
of cooperative activities. Although the works of Gao et ai, (2005) and Johnson and Pharr 
(1997) have shown that some relationship factors such as trust, dependence and 
communication can reduce the buyer's decision-making uncertainty, a critical question of 
'whether better relationships can lead to improved supply chain performance through 
mitigating the exchange partner's decision-making uncertainty' is unanswered. This 
suggests that a more holistic model is required for better understanding about the 
relationships among buyer and supplier, decision-making uncertainty and supply chain 
performance. 
Based on the above questions and the sunmiary detailed in Chapter 2, the major 
objectives of this research are presented below: 
Objectives: 
6. To examine the role of supplier - retailer integration in business performance of the 
retail organisations. (Reference : Chapter 2, Section 2.2.1 and 2.2.3) 
7. To study the extent to which Information Technology provides the feature and fit to 
the requirement of supply chain integration process between retailer and supplier. 
(Reference : Chapter 2, Section 2.2.2) 
8. To study the purchasing strategy of retail organisations and explore the requisites of 
effective purchasing strategy. (Reference : Chapter 2, Section 2.2.4) 
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9. To investigate the supplier selection process and identify the factors and criteria of 
selection. (Reference : Chapter 2, Section 2.2.5) 
10. To examine the inter-relationship between retail shelf management and inventory 
management. (Reference: Chapter 2, Section 2.2.6). 
3.3 Theoretical Framework 
A theoretical framework enables to predict the interrelationships between different 
constructs. In this research work, attempts have been made to predict the 
interrelationships amongst organisations' business performance, extent of integration 
between two partners and extent of Information Technology use in providing featu e and 
fit to the integration process and finally to assess its impact on the business performance 
of the organisation. Based on the literature review, need for the study, research questions 
and subsequent research objectives, a framework has been established that describes the 
casual relationships amongst the constructs identified and mentioned above. The rationale 
imderlying this research is that considering the relationships between each pair of 
constructs a number of hypotheses have been developed and theoretical support foi these 
objectives and hypotheses are discussed in the following section (Refer Sectior .5.4). 
Figure 3.3.1 represents the theoretical framework based on which the research wok has 
been done. 
BUSINESS 
PERFORMANCE 
USE OF INFORMATION 
TECHNOLOGY 
EXTENT OF RETAILER 
AND SUPPLIER 
INTEGRATION 
Figure 3.3.1 Theoretical Framework 
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3.4 Development of Hypotheses Statements: 
3.4.1 Supply Chain Integration and Business Performance 
Research work of Ramdas and Spekman (2000) and others emphasize the need for sound 
constructs and methodologies to better understand the relationship between supply chain 
integration and performance. Tan (2001) and Croom et al, (2000) stated that the variety 
of supply chain management and integration definitions is large. The same can be 
concluded with respect to the constructs and measurement scales that are used in survey 
research in supply chain management (Chen and Paulraj, 2004). All in all, the 
consistency of measures and constructs is still limited according to Ho et al, (2002). One 
point of concern is that different aspects of integration are measured, without explicitly 
addressing such choices. E.g. the papers of Johnston et al, (2004) and Frohlich and 
Westbrook (2001) both address integration, but the first one measures patterns of 
behaviour, while to second one focuses on operational practices. The number of items 
used to measure a specific aspect of integration seems to be small in some research. And, 
thirdly, a last point of concern relates to the level of analysis. Some studies measure 
integration as an organisational variable and only a few (Johnston et al, 2004; Gimenez 
and Ventura, 2005) consider single links and relationships. Related to this point is what a 
measurement of performance actually means from a conceptual or theoretical 
perspective, e.g. the relationship between the level of integration with one single supplier 
and the buying firm's financial performance is hard to understand. Based upon the above 
considerations, the study seeks to serve two different but related goals. The firstly the 
study aims to develop a framework for measuring the relationship between integration 
and performance that incorporates different aspects of integration and explicitly takes 
into account the influence of business conditions. Second, it aims to empirically 
investigate the above relationship by conducting a survey among retailers and suppliers. 
Based upon the above findings an alternative way of analyzing and categorizing the study 
is considering the items used to measure integration and labelling these items as 
operational parameters. Supply Chain (SC) practices are concrete activities or 
technologies that play an important role in the collaboration of a focal firm with its 
98 
suppliers and/or customers. Examples are the use of EDI, integrated production planning, 
procurement, packaging congruence. Vendor Managed Inventories (VMI), order 
management and deliveries synchronisation (De Toni and Nassimbeni, 1999: Frohlich 
and Westbrook, 2001; Kulp et al, 2004). Related to these practices are the SC patterns or 
interaction patterns between the focal firm and its suppliers and/or customers. Examples 
are regularly visits to the supplier's facility, frequent face-to-face communication, high 
corporate level communication on important issues with key suppliers, and f)rmal. 
periodic written evaluation of suppliers (Bagchi and Skjoett-Larsen, 2005; CaiT and 
Pearson, 1999; Chen et al, 2004; Duffy and Feame, 2004; Stanley and Wisner, 2001). 
The review of the literature confirms that many surveys measure output performance of 
the focal firm on an aggregate level. If it is assumed that integration means investing in a 
buyer-supplier relationship, it would make sense to measure performance in terms of the 
aims of these efforts with respect to this particular relationship. Possible aims are to 
reduce reaction times and/or stocks, but also to increase the visibility in the chairi or to 
attain a more effective and efficient way of communication. Measuring on the level of 
relationship directly as some papers do (Benton and Maloni, 2005; Duffy and Feame. 
2004; Humphreys et al, 2004; Johnston et al, 2004; Gimenez and Ventura. 2003. 2005). 
can also help in dealing with the measurement issue. A large amount of the current capers 
uses subjective measurements of performance relative to the past or relat ve to 
competitors, that are hard to validate. Directly measuring the performance of the 
relationship could be relatively easy. 
One recent study has put more emphasis on supplier integration stating that when 
supplier integration is at a low level, customer integration can even produce a reduction 
in efficiency (Pamela Danese and Pietro Romano, 2011). 
Although the paper of Fisher (1997) is widely cited, it has taken some time to infuence 
the survey-based research, with a clear exception of Ramdas and Spekman (2000) and 
Maloni and Benton (2000). Only recently, some more studies (Benton and Maloni. 2005; 
Fynes et al, 2005) have considered the role of business conditions further. Earlier case 
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study based work (Van Donk and Van der Vaart, 2004; Van der Vaart and Van Donk, 
2006) clearly shows that the assumption that higher levels of integration improve supply 
chain performance needs revision. One of the main determining factors for the type and 
level of integrative practices is uncertainty related to demand (volume, mix, 
specification) that has been considered by others as well (Childerhouse and Towill, 
2002). 
Based on the above literature and keeping in mind the research gap, following four 
hypothesis statements are designed to address the objective 'To examine the role of 
supplier - retailer integration in business performance of the retail organisations' : 
Hypothesis IRA 
HQ: There is no significant difference between perception rating on performance of 
the organisation resulting from supplier-retailer integration process in terms of 
agreeing to the factors and degree of satisfaction achieved as a result supplier-
retailer integration process impacting business performance. (Retailer Version) 
Hj: There is a significant difference between perception rating on performance of the 
organisation resulting from supplier-retailer integration process in terms of 
agreeing to the factors and degree of satisfaction achieved as a result supplier-
retailer integration process impacting business performance. (Retailer Version) 
Hypothesis IRB 
HQ: Performance of retailer doesn't depend on the extent of supply chain integration. 
Hi: Performance of retailer depends on the extent of supply chain integration. 
Hypothesis 2SA 
HQ: There is no significant difference between perception rating on performance of 
the organisation resulting from supplier-retailer integration process in terms of 
agreeing to the factors and degree of satisfaction achieved as a result supplier-
retailer integration process impacting business performance. (Supplier Version) 
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Hi: There is a significant difference between perception rating on performanct of the 
organisation resulting from supplier-retailer integration process in tems of 
agreeing to the factors and degree of satisfaction achieved as a result supplier-
retailer integration process impacting business performance. (Supplier Version) 
Hypothesis 2SB 
HQ: Performance of supplier doesn't depend on the extent of supply chain integ ation. 
Hi: Performance of supplier depends on the extent of supply chain integration. 
3.4.2 Supply Chain Integration and Information Technology 
Increasingly, IT is used to facilitate internal coordination within a firm and enhance 
external integration with external constituencies (e.g., customers and suppliers) a id also 
to enhance decision making among supply chain members. This phenomenon is evident 
by the increased usage of information systems for integration purposes; for instance, 
information systems infrastructure (e.g., data communication tools, network conrection. 
standard data structure and unified coding standards), information systems softwaie (e.g.. 
enterprise-wide information system such as SAP), and information systems applications 
(e.g., centralized database management systems, electronic data interchange (EDli, web-
based or internet-based information systems). Although the advances in information 
technologies are considered a key driver of supply chain integration; what is the bcsi way 
to deploy these technologies and to coordinate supply chain-wide activities is stil under 
research (Gangopadhyay and Haung, 2(X)4). 
The benefits of IT utilisation in enhancing organisational performance (Kin and 
Narasimhan, 2002; Rushton and Oxley, 1994; William et ai, 1997; Bardi et ai. 1994; 
Carter and Narasimhan, 1995; Gross 1984; Kaltwasser, 1990; Karthik N.S. Iyer, 2011). 
the mechanism by which IT utilisation enhances supply chain are well documented in 
literature. Although some studies have pointed out that IT utilisation can lead to 
productivity, performance, and differential and sustainable competitive adv.miages 
because it can strengthen linkages between functions within a firm and betweeii firms 
(Hammer, 1990; Hammer and Champy, 1993; Davenport and Short, 1990; Venkat-aman. 
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1994; Kim and Narasimhan, 2002; Narasimhan and Kim, 2001), empirical studies have 
not shown consistent results. In fact, several studies have shown that, in some instances, 
IT investment has had negative, dysfunctional effects on organisational productivity and 
performance (Hitt and Brynjolfsson, 1994; Roach, 1989; Weill, 1988). In retail 
environment, IT utilisation in context to data capture finds a strategic role and can be 
seen as a potential area of research. Selection of technology for data capturing is the 
decision area by the top management keeping in mind the impact and returns in the 
business performance of the organisation derived from the implementation and utilisation 
of the technology. 
The literature survey attempts to address the second objective, 'To study the extent to 
which Information Technology provides the feature and fit to the requirement of supply 
chain integration process between retailer and supplier' and hence the hypothesis 
statements are: 
Hypothesis 3 
HQ: There is no relationship between supply chain integration process between retailer 
and supplier and extent of Information Technology use in a retail organisation. 
Hr. There is a relationship between supply chain integration process between retailer 
and supplier and extent of Information Technology use in a retail organisation. 
Hypothesis 4 
Ho: There is no relationship between supply chain integration process between retailer 
and supplier and extent of Information Technology use in a supplier organisation. 
Hi: There is a relationship between supply chain integration process between retailer 
and supplier and extent of Information Technology use in a supplier organisation. 
Hypothesis 5 
Ho: Performance of retailer doesn't depend on the extent of Information Technology 
use. 
Hi: Performance of retailer depends on the extent of Information Technology use. 
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Hypothesis 6 
Ho: Performance of supplier doesn't depend on the extent of Information Technology 
use. 
Hi: Performance of supplier depends on the extent of Information Technology use. 
3.4.3 Purchasing Strategy 
Increasing dynamics of corporate markets and the effects of global competitior have 
caused significant changes in the business environment and put increasing pressure on 
companies to improve performance. In order to stay globally competitive, companies are 
enforced to adapt to changing market environments more quickly and to seek for 
sustainable competitive advantage continuously. To improve overall corporate 
performance companies aim to focus on core competencies shifting away from vertical 
integration toward smaller, leaner operations (Prahalad and Hamel, 1990). Comoanies 
strive to outsource non-core items by choosing to procure these goods and services from 
other firms rather than producing them internally and thus integrating competitive 
advantage of other companies e.g. cost advantages, know-how advantages, innovation 
potentials etc. (Trent and Monczka, 2002). Accordingly a shift from generatinj; total 
value added within the firm to generation of total value added within value chain 
networks can be observed. Recent surveys have shown that, on average, companie s have 
reduced their degree of value added to less than 50 % in many industries (Jahns. 1005). 
Accordingly an increase of strategic relevance of purchasing due to the large impact of 
external spend on operating profit can be observed (Ellram and Liu, 2002). A rev ew of 
the literature implies the need for considerable interaction between purchasing and 
logistics. In almost any article that explores the purchasing function or examines 
management of the supply base, one of the primary concerns is the successful and imely 
delivery of the sourced item (Bozarth et ai, 1998; Choi and Hartiey, 1996; Dickson. 
1996; Fawcett and Fawcett, 1995; Gentry, 1993; Masella and Rangone, 2000; Pagt II and 
Krause, 2002; Pearson et ai, 1998; Petersen et ai, 2000; Tan et al, 2002; Vernia and 
Pulman,1998; Vonderembse and Tracey, 1999; Vyas and Woodside,l984; Wagner, 1987; 
Wisner and Tan 2000a). Much of logistics literature suggests or implies that an integrated 
logistics incorporated the purchasing functions within it, at least on the inbound side 
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(Bowersox and Closs, 1996; Bowersox and Daugherty, 1987; Christopher and Towill, 
2001; Greis and Kasarda, 1997; Pfohl, 1997; Wisner, 2003). Conversely, other suggests 
that purchasing should encompass inbound logistics (Elram, 1990; Gentry and Farris, 
1992; Pearson et ai, 1996; Walters, 1998). Literatures emphasize the need for purchasing 
and logistics to co-ordinate or integrate their activities (Fawcett and Magnan, 2002; 
McGinnis and Kohn, 2002), and text book definitions of SCM incorporate this concept 
(Bowersox and Closs, 1996; Monczka et al, 2002). The importance of internal as well as 
external supply chain integration to firm's performance is frequent thing of the literature 
(Bozarth et al, 1998; Dougherty et al, 1996; Ellinger et al, 2000; Fowcett and Birow, 
1992; Petersen et al, 2000; Stevens, 1989). Professional Managers have been aware of 
the need to integrate purchasing, logistics and other supply chain functions for over a 
decade (Barry et al, 1992; Buxbaum, 1995; Cole and Baron, 2003; Richardson and 
Trunick, 1991). Executive titles such as vice president of piu-chasing and logistics 
(Anonymous, 2002), director of purchasing and distribution (Murrin, 2004), and 
purchasing and logistics director (Anonymous, 1997) stress that these integration are 
becoming more commonplace and it is evident from literatures that for organisations 
success an effective purchasing strategy is a prerequisite. 
Today purchasing ability to impact strategic planning has already increased in a number 
of firms (Carter and Narasimhan, 1996). Purchasing objective can no longer be seen as 
entirely clerical, underlying paradigm shift as purchasing moves from an operative to a 
strategic and from a clerical to a management function. Purchasing evolves to supply 
management; it becomes responsible for the holistic, integrated planning, controlling and 
monitoring of the procurement aspects of the internal and external value chain (Jahns, 
2(X35b). As a consequence of these shifting paradigms it can be considered vitally 
important for companies to implement supply strategy into the organisation. Mintzberg 
states that strategies are realized through the consistency of decision making and action 
(Mintzberg, 1978). One means of inducing the consistency of decision making and action 
is to gain transparency of purchasing and supply management performance through the 
establishment of performance measurement systems (Neely, 1999). It has been 
investigated recently that the installation of performance measurement systems facilitates 
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the coordination and alignment of purchasing and supply management activities with 
corporate strategy (Cousins and Spekman, 2003; Carter et ai, 2005). Thus ,upply 
performance measurement can be considered as a critical element in translating supply 
strategy into action. The old saying "You cannot manage, what you cannot measure" that 
can be traced back to Bill Hewlett, the founder of the US computer manufacturer (House 
and Price, 1991), points out the impact of performance measurement for the management 
of purchasing and supply. Companies must have in place decisive metrics (key 
performance indicators), that reflect their supply strategy, tie financial and nonfirancial 
goals to them and implement them in the organisation to drive the efficiency and 
effectiveness of the outsourced value added process steps through the purchasir g and 
supply management fimction. Since purchasing function links between buyer and seller 
(retailer and supplier), it becomes pertinent to assess the pre-requisites of this func ion to 
initiate any integration process. 
Research in performance measurement in purchasing and supply management has been in 
the focus recently as researchers and practitioners became aware of the strategic 
importance of the business function itself. Accordingly the following definition \v'ill be 
used, "Supply Performance Measurement means translating the efficienc} and 
effectiveness of purchasing and supply management over all organisational levels (e.g.. 
corporate supply management, category management, buyer, supplier) in financial and 
non-financial goals and metrics (e.g. cost, time, quality, innovation potential, supplier 
responsiveness) by integrating indicators of past and future performance." 
Hence, this discussion leads to address the objective three, 'To study the purcnasing 
strategy of retail organisations and explore the requisites of effective purchasing 
strategy'. 
3.4.4 Supplier Selection 
Referring to Chapter 2, Section 2.2.5, another important area in the initiation of any 
relationship based operation, in context to this research the supplier-retailer integration 
and given the increasing importance of outsourcing, one would expect that how suppliers 
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are selected and assessed, and in particular, how the criteria used to guide these decisions 
will impact the retail organisation's performance. A greater onus exists on firms to ensure 
that wouldbe suppliers can create value for the buying organisation, and that once 
selected, supplier performance is consistent with the buying firm's expectations. 
However, little is known about the relationships between supplier selection and 
assessment and a buying firm's performance. Vonderembse and Tracey (1999) observed 
that supplier selection tactics positively impact a buying firm's manufacturing 
performance. They also demonstrated that high performing companies attach greater 
importance to key supplier selection criteria such as quality and delivery performance 
than low performing companies. They did not however attempt to relate supplier 
selection to broader measures of business performance. The supplier assessment literature 
makes no reference to studies linking assessment criteria and the performance of the 
buying firm. Related to the question of how supplier selection and assessment impact a 
buying firm's performance is the question of whether common trends exist for firms in 
different parts of the world. Much of the extant literature on supplier base management is 
based on the experience of US firms. While a handful of studies have examined supplier 
base management elsewhere in the world, few have attempted to contrast practices in 
multi-national settings. However very little literatures or researches have examined 
relationships between supplier selection and assessment and its impact on the buying 
firm's performance. No attempts were made to identify and compare underlying 
dimensions of supplier selection/assessment, its relation and impact on the performance 
of the organisations. 
Reviewing the pertinent literature reveals that a number of questions remained 
unanswered. Specifically: 
1. What are the underlying dimensions of supplier selection and assessment that 
managers consider to be important in influencing supplier selection? 
2. What is the degree of satisfaction achieved as a result of supplier selection 
process based on the selection Criteria? 
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Hence, the above questions and the discussions lead to the stated objective. To 
investigate the supplier selection process and identify the factors and criteria of selection" 
and hypothesis statement: 
Hypothesis 7 
HQ: There is no significant difference between the respondents' perception towards 
agreeing and degree of satisfaction achieved in selecting key or preferred supplier. 
Hi: There is a significant difference between the respondents' perception towards 
agreeing and degree of satisfaction achieved in selecting key or preferred supplier. 
3.4.5 Retail Shelf Management and Inventory Management 
Shelf replenishment is the final stage in the retail supply chain, but has received only 
limited attention in the supply chain management literature. In fact, it is noted that there 
is little consistency in the definitions of supply chain management (Bechtel and Jayaram, 
1997) and such inconsistency can influence the extent to which the processes wit lin the 
retail stores are viewed as part of the whole supply chain. Using definitions by Cooper et 
al, (1997), supply chain management is 'the integration of business processes' in such a 
way that it adds 'value for customers.' A similar view by Christopher (1992) suggests 
that it involves 'process and activities that produce value in the form of produc ts and 
services in the hands of the ultimate consumer'. Thus, from these interpretatioas. the 
integration of processes and activities within a retail store must form part of the supply 
chain. In this research work, the scope is limited to processes within the retail store - with 
particular regard to the impact of product information on these processes. Since only 
limited research has been conducted in this area, particularly with respect to the use of 
Information Technology such as electronic point of sale (EPOS) to improve i i-store 
processes (Stone and Hollier, 2000), the rationale for focusing only on the confines of the 
retail store is motivated by both business and academic issues. In the real world, the final 
few stages of the supply chain may be most critical, as no matter how efficient the back-
end of the supply chain is. Inefficient shelf replenishment will lower the total supply 
chain performance. A finding by ECR Europe (Roland Berger Strategy Consultants. 
2003) suggests that the availability of products (so-called service level) deteriorates along 
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the supply chain from the manufacturer to the retailer and the service level within the 
retail store is significantly lower than the stages before. A different survey by Accenture 
(2003) found that almost a third of off-sales items can be found in the backroom of the 
retail store. If a product is out of stock, 37% of consumers are likely to switch brands and 
9% are likely to skip the purchase altogether (Roland Berger Strategy Consultants, 2003). 
The focus of this research on replenishment from backroom to the shelf is therefore 
important in order to understand the causes of low levels of stock on shelves. We 
therefore define shelf replenishment here as 'the process of restocking shelves by moving 
products from the backroom of the retail store'. Similarly, store replenishment is defined 
as 'the process of restocking inventory in the retail store from the warehouse, distribution 
centre, manufacturer or supplier'. Following these definitions, we can examine the 
occurrence of out-of-stock products as temporary unavailability of products in the retail 
store, while off-sales products are products temporarily unavailable on the retailer's 
shelves. It is worth noting previous work related to shelf replenishment. In academic 
inventory control literature, retail supply chains are generally examined at the echelon 
level, with the retail store viewed as a single entity (e.g. Clark and Scarf, I960; Chen, 
1998; Beamon and Chen, 2001). It assumes that once the retail stores are replenished 
from the distribution centres, all the products will be automatically displayed on the retail 
shelves (Urban, 2002). In other words, the internal operations of the retail store are 
viewed essentially as a black box and the occurrence of off-sales products (not on the 
shelf) is treated as being the same as out-of-stock products (not in the store at all). 
Although not specially targeted at shelf management, there have been various previous 
studies on the impact of inventory accuracy (Wayman, 1995; Raman et al, 2001; Brown 
etal, 2001) and time delays (Forrester, 1969; Lee, 1997; Chen, 1999) on effective supply 
chain performance, and these approaches are also useful in examining the shelf 
replenishment process within the retail store. The above literature and in reference to 
Chapter 2, Section 2.2.6, Hypotheses 8 and 9 are designed to address the objective, 'To 
examine the inter-relationship between retail shelf management and inventory 
management'. 
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Hypothesis 8 
Ho: There is no significant difference between the respondents' perception towards 
rating a factor and degree of satisfaction achieved as a result of retail stores 
operations. 
Hi: There is a significant difference between the respondents' perception towards 
rating a factor and degree of satisfaction achieved as a result of retail stores 
operations. 
Hypothesis 9 
Ho: There is no relationship between inventory management and retail shelf 
replenishment. 
Hi: There is a relationship between inventory management and retail shelf 
replenishment. 
3.5 Research Design and Sampling 
In the previous chapter, based on a literature review, best universal practices of 
performance measurement of supply chain were discussed. A review of various issues of 
competitiveness and performance measures that are currently in focus for improv ng the 
efficiency and effectiveness of a supply chain was presented. An effort was made i^ align 
those performance measures with retailers and suppliers. However these issues :an be 
measured and what metrics would be suitable for them were also discussed. The 
constructs were discussed in the previous chapter are classified into various operational 
parameters from the wider contemporary literature on performance measurement (Bourne 
et al, 2000, 2002; Kennerley and Neely, 2002, 2003; Neely et al., 2000; Waggoner et al.. 
1999). The research has attempted to address these issues by providing taxonomy of 
measures, a critical review of metrics and measurement systems used to evaluate retail 
supply chain performance, and possible avenues for future research. 
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A. Process of Questionnaire Development 
To develop the questionnaire, the procedures suggested by Churchill (1979) and Gerbing 
and Anderson (1988) were followed. Following stages illustrates how the questionnaire 
items were developed before conducting the final survey. Each process is detailed below: 
1. Literature Review 
2. Interactions with Practitioners and Academicians 
3. Pre-test (Qualitative and Pilot Survey - Faculty, Industry Experts and 
Consultants) 
4. Pre-test (Pilot Survey - 50 Retailers' Responses and 50 Suppliers' Responses) 
Stage 1: Literature Search 
The first stage involved an extensive literature review. Most of the scale items adopted 
for this research were from previous studies. However, since most of the literature is 
based on a Western context, it is very important to choose appropriate measures and to 
make necessary modifications to some items in order to fit the research context. There 
were two separate versions, one for surveying retailers and one for suppliers. In 
developing the items, parallel wording was used for both the retailer and supplier 
versions. Thus, the versions of the questionnaires for the retailer and supplier were 
identical except for a few additional sections for retailers to achieve appropriate 
understanding of retail operations and the factors identified to impact business 
performance. 
Stage 2: Interactions with Practitioners and Academicians 
To evaluate the content validity and wording of the draft questionnaires, in-depth 
interviews with six suppliers and six retailers were undertaken during the second stage of 
a pilot study. Content validity is concerned with the adequacy with which the domain of 
the characteristic is captured by the measure (Churchill, 1999). Six sales managers of 
supplying firms, including three suppliers of leading international brands and another 
three suppliers of local brands were interviewed. The interviews also helped the 
researcher to gain a better understanding about the supply chain relationships from the 
perspective of the study. Furthermore, to gather broader opinions from the retailer's 
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perspective, four retail store managers and four merchandisers were interviewed. These 
interviewees ail have been in the business for more than ten years and have acquired 
extensive experience and knowledge about the industry. 
Stage 3: Pre-test 
Items pertaining to a questionnaire should be pre-tested, including layout, length. 
response format, sequence, word meaning, question difficulty, and skip instnictions 
(Hunt et al, 1982). As to the size of the pre-test sample, there is no conclusive answer 
but it should be a function of the instrument and the target population (Hunt et al, 1982). 
The revised questionnaire was pretested with a limited number of retailers and suapliers 
to identify additional problems with the scales. Questionnaires were delivered to ; small 
group of 50 retailers and 50 suppliers personally. After completing the questionnaires, 
each respondent was asked to comment whether the instructions were precise and 
whether any ambiguity or difficulty occurred in answering any of the questions. 
According to the respondents, only a few questions needed better phrasing. The final 
versions were generated after minor modifications to the suggested question •.. The 
questiormaire was also administered in a six member group of retail consultarts and 
academicians to crosscheck the wordings, phrasing and adequacy of the instrument. 
Minor corrections were done to update the questionnaire. 
In developing the questionnaire items, parallel wording was applied for both the etailer 
and supplier and self-reported and perceived measures for all constructs. It should be 
noted first that both the self-reported (the retailer's or supplier's viewpoint) and perceived 
measures (retailer's perception of supplier's viewpoint, or supplier's perception of 
retailer's viewpoint) all reflect the perception of a retailer or a supplier. Extensive review 
of literature and interviews with industry experts were conducted to gain broader 
knowledge about the business practices and evaluate the content validity and wording of 
individual scale items. 
B. Empirical Design 
Given the research objective of investigating retailer-supplier relationships and supply 
chain performance of retail business, a quantitative survey method was adopted to collect 
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data from a large, representative sample of respondents. One imponant success factor in 
an empirical study is the quality of respondents. The respondents are expected to have 
detailed knowledge on multiple topics covered in a survey. In the current study, the 
respondents are expected to have experience in different levels of retail operation; which 
is used to enhance integration within their firm or with their trading partners. The 
respondents are also expected to be representatives of different geographical areas, 
industries, and firm sizes, so that the results can be highly generalized. Quantitative 
Research allows researchers to provide statistical facts and estimates about relationships 
between constructs of research interest and to generalize inferences about the defined 
target population (Hair et al, 2000). This section describes the empirical design, 
including the research context, survey method and techniques to increase response rate. 
C. Research Context 
This research focuses on relationship between organised retailers (hypermarket and 
departmental stores) and their major suppliers and investigates the effects of various 
relationship dimensions on the retail supply chain performance. The empirical context for 
this study is the 'Organised Retail Industry in India'. As discussed in Chapter 2, supply 
chain management (SCM) has become the predominant management focus and the 
source of competitive advantage for many firms. It has been claimed that performance 
measurement is vital to achieving the advantages of SCM (Chen and Paulraj, 2004b). The 
performance measurement systems should be linked to the practice of supply chain 
management so that managers are able to evaluate how well the supply chain is 
performing (Brewer and Speh, 2000) and to manage their supply chains effectively 
(Lambert et al, 1998). A number of studies have suggested that performance 
measurement systems can enhance the buyer-supplier relationship (Heide and Stump, 
1995; Harland, 1996; O'Toole and Donaldson, 2002). Thus, a focus on supply chain 
performance will help foster buyer-supplier relationships. Selecting the appropriate 
performance measures is critical for the analysis of supply chain performance in order to 
achieve the supply chain goals (Beamon, 1999; Gunasekaran et al, 2001; Lambert and 
Pohlen, 2001). Gunasekaran et al, (2001) developed a framework for measuring 
performance at the strategic, tactical and operational level, and the metrics are 
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distinguished into financial and non-financial measures. Beamon (1999) maintained that 
a supply chain measurement system should include three types of performance measures; 
resource measures (generally cost), output measures (generally customer service)- and 
flexibility (generally responsiveness). Due to the complexity of the supply chaias, the 
metrics design and the focus of performance measures may vary from one firm to another 
in practice. There have been relatively few attempts to systematically collate mt asures 
for evaluating the performance of retail supply chains. For example, they have been 
grouped according to: 
• Whether they are qualitative or quantitative? (Beamon, 1999; Chan, 2003). 
• What they measure: cost and non-cost (Gunasekaran, 2001; De Toni and Tonchia. 
2(X)1); quality, cost, delivery and flexibility (Scho'nsleben, 2004); cost, quality. 
resource utilisation, flexibility, visibility, trust and innovativeness (Chan, 2003): 
resources, outputs and flexibility (Beamon, 1999); supply chain collaboration 
efficiency; coordination efficiency and configuration (Hieber, 2002); and, input, 
output and composite measures (Chan and Qi, 2003). 
• Their strategic, operational or tactical focus (Gunasekaran et ai, 2001). 
• The process in the supply chain they relate to (e.g. Chan and Qi, 2003: Huang et 
al, 2004; Li etal, 2005b; Lockamy and McCormack, 2004; Stephens, 2001). 
Because the retail industry in India possesses characteristics manifesting the impoitant 
relational constructs proposed in the literature review (Chapter 1 and Chapter 2) for 
evaluating retail supply chain performance, it was chosen as the empirical context f jr this 
research. 
D. Survey Method 
The three most common methods of data collection are mail surveys, face-to-face 
interviews and telephone surveys, and each has inherent advantages and disadvantages. 
Several factors were taken into account when choosing the survey method for this 
research. Mail survey is a less expensive method than telephone interview and pesonal 
interview, but a low response rate is the most obvious disadvantage with this t>pe of 
survey (Hair et ai, 2000). Telephone interviews incur less travelling time and an less 
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expensive than face-to-face interviews. However, to answer a long questionnaire, 
telephone interviews seem to be not effective (Hair et ai, 2000). 
Though personal interview is the most expensive and time-consuming data-collection 
method, it allows the researcher to clarify ambiguous questions for respondents 
immediately and obtain high response rates (Churchill, 1999). Additionally, personal 
interview can provide a great amount of feedback and has the lowest level of non-
response bias among the three methods of data collection (Yu and Cooper, 1983; 
Churchill, 1999; Hair et ai, 2000). Assael and Keon (1982) indicated that a questionnaire 
delivered in person has the smallest response bias compared with telephone, mail, or 
drop-off. They also mentioned that small business firms usually provide more acciu^ate 
responses in the presence of the interviewer. However, considering the benefits of 
personal interviews such as better quality of the data and amount of information needed, 
and the respondent's willingness to participate, face-to-face interviews using a structured 
questionnaire were adopted as the survey research method. In this research, face-to-face 
interviews using a structiu-ed questionnaire (Appendix A and Appendix B) were 
conducted to gather retailers' perceptions of relationships with their major supplier as 
well as suppliers' perceptions of relationships with their major retailer. 
Most of the previous studies in channel relationships have been conducted either from the 
buyers' perspective (Skinner et ai, 1992; Morgan and Hunt, 1994; Johnson and Pharr, 
1997; Gao et al, 2005) or suppliers' perspective (Eriksson and Sharma, 2003). 
Perceptions from both sides of the channel can provide a more insightful view into the 
relationships between retailers and suppliers than that provided by perceptions from one 
side alone. As suggested by Young and Wilkinson (1997), not to identify the names of 
major supplier and major retailer allowed both retailers and suppliers much more open 
opportunity to report their perceptions about their buyer-supplier relationships. 
The first three sections of the questionnaires (both retailer and supplier version) focused 
on the relationship between the retailer and its major supplier. The major supplier is 
defined here as the firm which supplied the retailer measured in terms of sales turnover of 
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the supplied product. And the retailers' version of questionnaire has anothe three 
sections to gather information and perceptions of retailers on the identified corstructs 
(reference Chapter 2, Section 2.2.4, 2.2.5 and 2.2.6). 
E. Techniques to Increase Response Rate 
Since many of the managers are not keen to participate in personal interviews with 
strangers or respond to mail surveys as information regarding the firm's business 
operations is treated in confidence (Ambler et al, 1999; Chen, 1999; Carr and Leong. 
2(XX)), many techniques have been used in different types of surveys to imprcve the 
response rate. According to Yu and Cooper (1983), response facilitators such as 
preliminary notification, foot-in-the-door techniques, a cover letter, and personalisation 
help increase response rates. 
In the light of the survey difficulty in India, several techniques were used in pi;rsonal 
interviews: 
1. A cover letter with explaining the objectives of the research and giving assurance of 
confidentiality of the responses. In addition, respondents were offered an incentive 
that in the form of a report the summarized findings of the study would be sen to the 
respondents. 
2. The business card of self was used as part of self-introduction. 
3. Before approaching the respondents, a referral or recommendation from some 
reputable suppliers and retailers from the industry was obtained. 
4. To increase the email response 'Linked-In' professional network was used and the 
questionnaire was mailed to the select retailers and suppliers. 
F. Sampling Design 
The design of the sampling is critical as it serves as the blueprint to ensure that the raw 
data collected are representative of the defined target population. In this section, the 
determination of sampling frame, sampling method, sample sizes, and selection )f key 
informants will be discussed. 
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List of 10 key retailers (Source: IBEF Retail, November, 2010) was used as the source 
for identifying the target companies. The retail industry comprises manufacturers, 
suppliers, and retailers. The study focuses only on the hypermarket and department stores 
format. This study specifically focused on the categories of Food and Beverages, 
Clothing, Textiles and Fashion accessories, Footwear, Home Furniture and House Hold 
goods. Electronics, Home Appliances and Consumer Durables, Jewellery, Cosmetics and 
accessories. Sports Equipments, Books and Stationeries and Baby products and Toys due 
to their product characteristics and that they comprised the largest proportion of sales 
contribution to most of the retailers. The survey was conducted in the Delhi and NCR 
region. However, since many retail corporate offices are situated in Mumbai, Kolkata, 
Bangalore and Chennai, mailers were used to gather data from these offices. 
The survey was conducted in two phases; the first phase was for the retailers and a simple 
random and convenience sampling technique was used for gathering data. According to 
Campbell (1955), the criteria for choosing key informants are that the informants should 
be knowledgeable about the issues covered in the survey and be able and willing to 
communicate with the researcher. For hypermarkets and department stores, the 
store/department manager and executives are the persons responsible for purchasing and 
selling as they have sound knowledge about the overall performance. A total of 207 
responses were collected from Retail professionals from different job functions like 
Purchasing, Techno-commercial, Retail Stores Operation, Materials Management, 
Warehousing, Sales and Distribution, Marketing and Finance. In the Retailer Version of 
questionnaire, the respondents were asked to write the top 10 key suppliers by sales 
turnover of the supplied products. This information was used to gather the supplier 
database based on products supplied. In retail business, senior executives and managers 
serve as liaison as they usually interact directly with retailer owners or managers through 
face-to-face or phone communication (Ganesan, 1994). As suggested by Philips (1981), 
the qualifications of the key informants of the supplier firms were taken into 
consideration. For inclusion in the sample, the senior sales representative or sales 
manager should have worked in the supplier companies for at least one years, have had a 
business relationship with his major retailer for at least one year, and participated in 
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company decisions related to issues described in the survey. Failure to meet those criteria 
meant a person was excluded from the interviews when screening the respondent's 
eligibility at the initial contact. And, hence, in the second phase, after screening the 
responses of the retailers, a total of 200 responses were gathered from the key suppliers to 
retailers from different job functions like Purchasing, Techno-commercial, Retail Stores 
Operation, Materials Management, Warehousing, Sales and Distribution, Marketing and 
Finance. 
3.6 Data Collection and Analysis 
Primary data was gathered through a structured questionnaire that was initially dev(;loped 
based on the constructs identified through literature review and interviews with 
academicians, practitioners and experts. There were two stages of survey. In the first 
stage 50 retailers and 50 suppliers were approached to conduct the pilot test. The data 
collection took place in two phases. In first phase, the questionnaire was administered 
among the retailers. The retailers were asked to mention their key suppliers (ranked by 
sales turnover of the supplied product). Based on the retailer's response the key suppliers 
were identified and the responses of suppliers were completed in the second phase of the 
survey. The responses were gathered on a five-point likert scale. 
The analysis was done using AMOS 19.0 and SPSS 18.0 version. The objective of 
analysis was to identify the validated construct from each section of Retailer and Supplier 
Version of questionnaire and then do a path analysis for first order and second order 
constructs. The results of path analysis were used to see the relationships between the 
main constructs identified through confirmatory factor analysis. The model fits were 
checked against the cause or affect that interplays between construct and data in order to 
validate the investigation, usually by the application of a test or other process. As fier the 
guidelines of Bagozzi (1980) and Bagozzi and Phillips (1982), the important properties 
for measurement to be reliable and valid include content validity, internal consisteicy of 
operationalisation (unidimensionality and reliability) and construct validity (discriminant 
and convergent). Model-data fit was evaluated based on multiple fit indices. The ( verall 
model fit indices include goodness of fit index (GFT), adjusted goodness of fit index 
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(AGFI), and root mean square error of approximation (RMSEA). GFT indicates the 
relative amount of variance and covariance jointly explained by the model. The AGFI 
differs from GFl in that it adjusts for the number of degree of freedom in the model. 
Many researchers interpret this index scores (GFI, AGFI) in the rcmge of 0.80-0.89 as 
representing reasonable fit; scores of 0.90 or higher are considered as evidence of good 
fit (Joreskog and Sorbom, 1989). The RMSEA takes into account the error of 
approximation and is expressed per degree of freedom, thus making the index sensitive to 
the number of estimated parameters in the model; values less than 0.05 indicate good fit, 
values as high as 0.08 represent reasonable errors of approximation in the population 
(Browne and Cudeck, 1993), values ranging from 0.08 to 0.10 indicate mediocre fit, and 
those greater than 0.10 indicate poor fit (MacCallum et al, 1996). The initial model fit 
indices were studied and observed for improvement based on the above explained indices 
results. Wherever required, further model modification was proceeded based on 
modification indices (MI) and Standardized Residual Covariance (MSC). 
The complete research work was done in three phases; a detailed representation is 
provided in Figure 3.6.1. 
Phase I : Need of the study and literature review. 
Phase II : Research questions, objectives of the study, hypothesis design, 
questionnaire design and administration, and pilot survey. 
Phase III : Data collection, instrument assessment, assessment of results, structural 
equation modelling, hypothesis testing and results and summary of 
findings. 
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Need for the Study 
Literature Review 
Research Questions 
Objectives of the Study 
Hypothesis Design 
Questionnaire Design & Pilot survey 
I 
Large Scale Instrument Administration & 
Assessment 
T 
Large Scale Assessment of Results 
Structural Equation Modeling 
Construct 
Validity of First 
Order Construct 
Discriminant Validity of 
Second Order Constructs 
SEM Model 
(AMOS 19.0) 
Hypothesis Testing and Results 
Summary of Findings 
Figure 3.6.1 How Chart of the Research Work 
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3.7 Summary 
This chapter discusses in detail the theoretical framework, hypotheses design and the data 
collection procedure. It also clearly discusses the analysis procedure planned to be carried 
out. The flow chart (Figure 3.6.1) depicted at the end of the chapter takes through the 
next chapter on data analysis and interpretation in a planned and phased manner. 
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Chapter-4 
DATA ANALYSIS AND INTERPRETATION 
This chapter is in accordance to the Research Methodology explained in last chapter. The 
chapter starts with demographic profiles of the responding retailers and suppliers. The 
instrument assessment methodology is based on measurements for both Retailer Version 
of questionnaire and Supplier Version of questionnaire and is tested using Structural 
Equation Modelling. The chapter then presents the analysis and results keeping ir mind 
the five objectives framed in Chapter 3. 
4.1 Retailers' Profile 
This section discusses the sample characteristics of the respondents for Retailer Version 
which includes job title, job function, education, total experience, years in cuiTent 
organisation, retail format, existence of integration program, type of retail chain, 
maximum and minimum relationship duration with key suppliers (Appendix A). Total 
number of respondents is 207 for Retailers Version. Responses were obtained in hard 
copies, through e-mails, 'Google docs' and 'Linkedin.com'. 
Out of total 207, 156 respondents are managers, while 9 state they are directors and 3 are 
CEO/president. 39 respondents are identified as 'other' category (Figure 4.1.1). 
^^K 
1.4% 4.3% 
7 5 . 4 % ^ ^ ^ M 
. •CCO/Prcsident 
1 • Director 
Manager 
• Other 
Figure 4.1.1: Job Titles of Respondents (Retailer Version) 
121 
The respondents were asked to mark their present job function. The majority of the 
respondents (43% i.e. 89 respondents) are from 'retail stores operation' followed by 13% 
(27) from 'warehousing'. 12% (25) from 'sales and distribution', 9% (18) from 'finance', 
7% (14) from 'marketing', 6% (12) each from 'techno-commercial' and 'purchasing', 2% 
(5) each from 'manufacturing/production' and 'materials management' (Figure 4.1.2). 
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Figure 4.1.2: Job Functions of Respondents (Retailer Version) 
Out of total 207 respondents, 143 (i.e. 69.1%) have chosen 'Bachelors Degree', 46 (i.e. 
22%) have chosen 'Masters Degree', 13 (i.e. 6%) have chosen Doctor's Degree and 5 
(i.e. 2%) have marked 'others' (Figure 4.1.3). 
G 
6.3% ^ ^ 
2.4% 
r f&mm 
• Bachelor's degree 
• Doctor's degree 
• Master's degree 
• Others 
Figure 4.1.3: Level of Education of Respondents (Retailer Version) 
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Out of total 207 respondents, 117 respondents (i.e. 56.5%) have indicated their total work 
experience to be '4-10 years', 31 respondents have indicated total experience of 'less or 
equal to 3 years', 28 have experience of '10-15 years', 18 have experience of 15-20 
years' and 13 respondents have total experience more than 20 years (Figure 4.1.4). 
6.3% 
l< 3 yeois 
14- 10 years 
10-15 years 
115-20 years 
I > 20 years 
Figure 4.1.4: Total Work Experience of Respondents (Retailer Version) 
A large majority of respondents, total 134 (i.e. 64.7%) have indicated their experience in 
current organisation 'less or equal to 3 years'. 70 respondents state their years in the 
organisation as between '4-10 years' and 3 respondents state experience '10-15 years". 
No respondent has marked experience more than 15 years (Figure 4.1.5). 
1.4% 0.0% 0.0% 
1 < 3 years 
14-10 years 
110-15 years 
115-20 Years 
I > 20 years 
Figure 4.1.5: Experience of Respondents in Current Organisation (Retailer Version) 
123 
Total 151 respondents (72.9%) have marked 'Departmental Store' whereas remaining 56 
respondents have indicated 'Hypermarket' (Figure 4.1.6). 
I Department Store 
I Hyper Market 
Figure 4.1.6: Retail Formats of the Respondents (Retailer Version) 
Out of total 207 respondents, 103 respondents have indicated that they have documented 
supplier-retailer integration program whereas 104 respondents have marked that they 
don't have such program (Figure 4.1.7). 
Figure 4.1.7: Documented Integration Program (Retailer Version) 
The respondents were asked to indicate the maximum and minimum relationship tenures 
with their key suppliers. 76.3% respondents have indicated that the maximum duration of 
relationship with key suppliers is '4-10 years' and 83.6% respondents have indicated that 
minimum relationship is 'up to three years'. Only 3.9% respondents have indicated that 
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the maximum duration of relationship with key supplier may last more than "15 years" 
(Figure 4.1.8). 
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Figure 4.1.8: Maximum and Minimum Relationship Tenures with Key Suppliers 
(Retailer Version) 
The respondents were asked to mark the category, out of the following choices, which 
described the type of retail chain they belonged to: 
1 Food and Beverages 
2 Clothing, Textiles and Fashion accessories 
3 Footwear 
4 Home Furniture and House hold Goods 
5 Electronics. Home Appliances and Consumer Durables 
6 Jewellery 
7 Health and Beauty Products 
8 Cosmetics and Accessories 
9 Sports Equipments 
10 Books and Stationeries 
11 Baby Products and Toys 
12 Others 
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Total 142 (68.6%) respondents have marked 'Category 1-3 retail type', 22.7% (47) 
respondents from 'Category 4-7 retail type' and remaining 8.7% (18) respondents are 
from 'Category 8-11 retail type' (Figure 4.1.9). 
• Category 1-3 Retail Type 
• Category 4-7 Retail Type 
'• Category 8-11 Retail Type 
Figure 4.1.9: Type of Retail Chain (Retailer Version) 
4.2 Suppliers' Profile 
This section discusses the sample characteristics of the respondents for Supplier Version 
which includes job title, job function, education, total experience, years in current 
organisation, existence of documented integration program, maximum and minimum 
relationship duration with key suppliers (Appendix B). Total number of respondents is 
200 for Supplier Version. Responses were obtained in hard copies, through e-mails, 
'Google docs' and 'Linkedin.com'. 
Out of total 200, 138 respondents are managers, while 27 state they are directors and 4 
are CEO/president. 31 respondents are identified as 'other' category (Figure 4.2.1). 
2.0% 
• CEO/President 
• Director 
•t Manager 
• Other 
Figure 4.2.1: Job Title of Respondents (Supplier Version) 
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The respondents were asked to mark their present job function. The majority ol the 
respondents (98 nos. or 49%) are from 'retail stores operation' followed by 11% (22) 
from 'warehousing', 9% (18) from 'finance', 3% (6) from 'sales and distribution' 3.5% 
(7) from 'marketing', 8% (16) from 'techno-commercial', 4% (8) from 'purchasing'. 4% 
(8) each from 'manufacturing/production' and 7.5% (15) 'materials management". Two 
respondents (i.e. 1 %) marked 'others' (Figure 4.2.2). 
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Figure 4.2.2: Job Functions of Respondents (Supplier Version) 
Out of total 200 respondents, 96 (i.e. 48%) have indicated 'Bachelors Degree". 81 (i.e. 
40.5%) have chosen 'Masters Degree', 3 (i.e. 1.5%) have chosen 'Doctor's Degree' and 
20 (i.e. 1%) have marked 'others' (Figure 4.2.3). 
1 0 . 0 % 
I Bachelor's degree 
I Doctor's degree 
Master's degree 
I Others 
1.5% 
Figure 4.2.3: Level of Education of Respondents (Supplier Version) 
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Total 110 (i.e. 55%) respondents have indicated their total work experience '4-10 years'. 
34 respondents (17%) have indicated total experience of 'less or equal to 3 years', 30 
(15%) have experience of '10-15 years'. 9 (4.5%) have experience '15-20 years' and 17 
(8.5%) respondents were having total experience more than 20 years (Figure 4.2.4). 
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Figure 4.2.4: Total Work Experience of Respondents (Supplier Version) 
A large majority of respondents, total 125 (i.e. 62.5%) have indicated their experience in 
current organisation 'less or equal to 3 years'; 56 respondents (28%) state their years in 
the organisation as between '4-10 years' and 7 respondents (i.e. 3.5%) state experience 
'10-15 years'. Only 4 respondents (2%) have indicated experience more than 15 years 
(Figure 4.2.5). 
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Figure 4.2.5: Work Experience in Current Organisation of Respondents 
(Supplier Version) 
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Total 130 (65%) respondents indicated that they have documented supplier-retailer 
integration program whereas 70 (35%) respondents have marked that they don\ have 
such program (Figure 4.2.6). 
Figure 4.2.6: Documented Integration Program (Supplier Version) 
The respondents were asked to indicate the maximum and minimum relationship tenures 
they have with their key retailers. 73.5% respondents indicated that the maximum 
duration of relationship with key retailers is '4-10 years' and 85.5% respondents have 
indicated that minimum relationship may last 'up to three years'. 4% respondents 
indicated that the maximum duration of relationship with key retailer may last more than 
'15 years' (Figure 4.2.7). 
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Figure 4.2.7: Maximum and Minimum Relationship Tenures with Key Retailers 
(Supplier Version) 
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4.3 Instrument Assessment Methodology 
After collecting the data, the survey instrument used in the study was submitted to 
rigorous reliability and validity assessment using the 207 responses from retailers and 
200 responses from suppliers. Although reliability and validity are both criteria for 
evaluating the quality of a measurement procedure, these two factors are partially related 
and partially independent. A measure cannot be valid unless it is reliable, but a measure 
can be reliable without being valid. Joppe (2000) defines reliability as "The extent to 
which results are consistent over time and an accurate representation of the total 
population under study is referred to as reliability and if the results of a study can be 
reproduced under a similar methodology, then the research instrument is considered to be 
reliable." Joppe (2000) provides the following explanation of what validity is in 
quantitative research - "Validity determines whether the research truly measures that 
which it was intended to measure or how truthful the research results are." In other 
words, the research instrument does allow to hit 'the bull's eye' of the research object. 
Researchers generally determine validity by asking a series of questions, and will often 
look for the answers in the research of others. Wainer and Braun (1998) describe the 
validity in quantitative research as 'construct validity'. The construct is the initial 
concept, notion, question or hypothesis that determines which data is to be gathered and 
how it is to be gathered. They also assert that quantitative researchers actively cause or 
affect the interplay between construct and data in order to validate their investigation, 
usually by the application of a test or other process. As per the guidelines of Bagozzi 
(1980) and Bagozzi and Phillips (1982), the important properties for measurement to be 
reliable and valid include content validity, internal consistency of operationalisation 
(unidimensionality and reliability) and construct validity (discriminant and convergent). 
4.3.1 Content Validity 
The content validity of measurement refers to the representativeness of item content 
domain. If the measures adequately cover the topics that have been defined as the 
relevant dimensions, then it can be concluded that an instrument has good content 
validity (Kerlinger, 1978). An instrument has content validity if there is a general 
agreement among the subjects and researchers that the measurement items that cover all 
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important aspects of the variable being measured. Content validity can be assessed by 
two important processes. First, a comprehensive review of the literature and thorough 
discussion with academicians and Industry experts was conducted to make sure that 
measurement items were well covered the domain of the variable being measured 
(Nunnally, 1978). Second, the first phase of the pilot survey was conducted with 50 
samples each for both retailers and suppliers to check the contents of the designed 
questionnaire. 
4.3.2 Unidimensionality and Reliability 
The reliability (internal consistency) of the items comprising each dimension was 
examined using Cronbach's alpha. Following the guideline established by Nunnally 
(1978), an alpha score of higher than 0.70 is generally considered to be acceptable. 
Cronbach's alpha is a measure of internal consistency, that is, how closely related a set of 
items are as a group. A 'high' value of alpha is often used (along with substantive 
arguments and possibly other statistical measures) as evidence that the items measure an 
underlying (or latent) construct. However, a high alpha does not imply that the measure is 
unidimensional. In addition to measuring internal consistency, to check that the scale in 
question is unidimensional, additional analyses were done. Exploratory factor analysis is 
one method of checking dimensionality. To further ensure the unidimensionality of the 
measurement instrument, item-total correlations have been used extensively tor the 
development of unidimensional scales. Item-total correlation refers to a correlation of an 
item or indicator with the composite score of all the items or indicator with the composite 
score of all the items forming the same set. Item-total correlations less than 0.4 are 
usually candidates for elimination in further analysis. 
4.3.3 Convergent Validity 
Convergent validity is defined as the extent to which the measurement items are 
converged into a theoretical construct. The traditional method employed for evaluation of 
construct validity of measurement scales is confirmatory factory analysis (CFA). In this 
study, one of the most widely used SEM software called AMOS 19.0 was utilized. Using 
AMOS 19.0, it is possible to specify, test, and modify the measurement model. Model-
data fit was evaluated based on multiple fit indices. The overall model fit indices include 
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goodness of fit index (GFI), adjusted goodness of fit index (AGFT), and root mean square 
error of approximation (RMSEA). GFI indicates the relative amount of variance and 
covariance jointly explained by the model. The AGFI differs from GFI in that it adjusts 
for the number of degree of freedom in the model. Many researchers interpret this index 
scores (GFI. AGFI) in the range of 0.80-0.89 as representing reasonable fit; scores of 
0.90 or higher are considered as evidence of good fit (Joreskog and Sorbom, 1989). The 
RMSEA takes into account the error of approximation and is expressed per degree of 
freedom, thus making the index sensitive to the number of estimated parameters in the 
model; values less than 0.05 indicate good fit, values as high as 0.08 represent reasonable 
errors of approximation in the population (Browne and Cudeck, 1993), values ranging 
from 0.08 to 0.10 indicate mediocre fit, and those greater than 0.10 indicate poor fit 
(MacCallum et al, 1996). The initial model fit indices were studied and observed for 
improvement based on the above explained indices results. Wherever required, further 
model modification (trimming and adding) was proceeded based on modification indices 
(MI) and Standardized Residual Covariance (MSC). 
Model Modification: 
The model may need to be modified in order to improve the fit, thereby estimating the 
most likely relationships between variables. Many programs provide modification indices 
which report the improvement in fit those results from adding an additional path to the 
model. Modifications that improve model fit are then flagged as potential changes that 
can be made to the model. In addition to improvements in model fit, it is important that 
the modifications also make theoretical sense. Models are 'trimmed' or 'built' by 
removing or adding direct effects (Kline, 1998). MI represents both measurement error 
and item correlations (multicolinearity). MI shows evidence of misfit between the default 
model and the hypothesized model. MI is conceptualized as a chi-square statistic with 
one degree of freedom (Joreskog and Sorbom, 1989). Therefore, the threshold of MI is 4 
chi-square stafisfics with significance at 0.05 level. High MI represents error covariance 
meaning one item might share variance explained with another item and thus they are 
redundant. The remedial action for error covariance is to delete such an item which has 
high error variance. 
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Models are also modified by reconfiguring the direction of direct effects, Howexer, in 
exploratory model re specification, there remains the decision as to which direct effects to 
modify. In both exploratory and theory-driven model changes, there is also a need to 
identify which changes have contributed to model improvement. In the case of model 
building, however, a significant chi-squared goodness of fit test suggests that the revised 
model (with the additional direct effect) is an improvement over the existing model, and 
hence, should be retained (Joreskog, 1977; Kline, 1998). In other words, where the chi-
squared difference test is significant, the model with the greater number of direct effects 
reflect the better fit to the data. Conversely, where the chi-squared difference test is non-
significant, the model with fewer direct effects has a better, more parsimonious, fit to the 
data. Correlation residuals, with absolute values greater than 0.1, suggest the need for a 
direct effect between the pair of variables behind those high residuals. Similarly, large 
covariance residuals suggest the same need for an additional direct effect. However, as 
covariance retains the metric of the original variables, what is considered "large" will vary 
from variable to variable (Kline, 1998). However, standardized covariance residuals of 
2.58 or more may be considered large (Byrne. 2001). 
4.3.4 Discriminant Validity 
Discriminant validity refers to the independence of the dimensions (Bagozzi and Phillips. 
1982). Discriminant validity can be assessed using structural equation modeling 
methodology (Bagozzi and Phillips, 1982). It can be done by taking two constructs at a 
time. The constructs are considered to be distinct if the hypothesis that the two constructs 
together form a single construct is rejected. To test this hypothesis, a pair-wise 
comparison of models was performed by comparing the model with correlation 
constrained to one with an unconstrained model. A difference between the x2 value (df = 
1) of the two models that is significant at p < 0.05 level would indicate support for the 
discriminant validity criterion (Joreskog, 1970). Another important aspect of discriminant 
validity is the validation of second-order construct. T-coefficient can be used to test for 
the existence of the single second-order construct that accounts for the variations in all its 
sub constructs. The T-coefficient is calculated as the following: suppose that model A 
(Figure 4.3.1) and model B (Figure 4.3.2) hypothesizes the same first-order factors and a 
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single second-order factor. T-coefficient is the ratio of chi-square of model A to the chi-
square of model B which indicates the percentage of variation in the first order factors in 
model A explained by the second-order factor in model B (Doll et al., 1995). Even 
though the fit index of model B is always a little 'worse' than that of model A since more 
constraints have been added in the model B, a T-coefficient higher than .80 may indicate 
the existence of a second-order construct since most of the variation shared by the first-
order factors is explained by the single second-order factor. 
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Figure 4.3.1: Model A: Structural Equation Model for First Order Factors 
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Figure 4.3.2: Model B: Structural Equation Model for Second Order Factor 
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4.4 Measurement Results (Retailers) 
The following section presents the instrument validation result on each of nine main 
constructs on Retailer Version: Extent of Retailer-Supplier Integration, Information 
Technology, Business Performance on Agree Scale, Business Performance on 
Satisfaction Scale. Requisites of Purchasing Strategy, Supplier Selection Criteria on 
Influence Scale, Supplier Selection Criteria on Satisfaction Scale, Factor Criteria for 
Evaluating Retail Stores Operations on Importance Scale and Factor Criteria for 
Evaluating Retail Stores Operations on Satisfaction Scale. 
For each construct, the instrument assessment methodology is described in previous 
section. In presenting the results of the study, the following acronyms (Table 4.4.1) were 
used to number the questionnaire items in each sub-construct. 
For each construct, the instrument assessment methodology described in the previous 
section is applied and tables will be provided to present the results: (1) Dimension level 
corrected item-total correlation (CITC) scores and Cronbach's alpha; (2) The convergent 
validity; and (3) The discriminant validity. 
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Retailer Version 
Code Constructs 
Extent of Retailer -Supplier Integration (RV Sec I) 
RCP Collaboration and Partnership 
Information Technology (RV Sec II) 
RSP 
ROP 
Strategic Planning 
Operations Planning 
Business Performance (on Agree Scale) (RV Sec III A) 
RFA 
ROA 
RRA 
Financial Performance 
Operational Performance 
Supplier - Retailer Relationship 
Business Performance (on Satisfaction Scale) (RV Sec III B) 
RFS 
ROS 
RRS 
Financial Performance 
Operational Performance 
Supplier - Retailer Relationship 
Requisites of Purchasing Strategy (RV Sec IV) 
RIS 
RSM 
Internal Standards 
Service Measures 
Supplier Selection Criteria (on Influence Scale) (RV Sec V A) 
RPI 
RSI 
RRI 
Pre Selection Criteria 
Service Criteria 
Relationship Criteria 
Supplier Selection Criteria (on Satisfaction Scale) (RV Sec V B) 
RPS 
RSS 
RRS 
Pre Selection Criteria 
Service Criteria 
Relationship Criteria 
Factor criteria for Evaluating Retail Stores Operations (Importance Scale) (RV Sec VI A) 
ROI 
RH 
RII 
RRI 
Order Management 
Fulfilment 
Inventory Management 
Retail Shelf Replenishment 
Factor criteria for Evaluating Retail Stores Operations (Satisfaction Scale) (RV Sec VI B) 
ROS 
RFS 
RIS 
RRS 
Order Management 
Fulfilment 
Inventory Management 
Retail Shelf Replenishment 
Table 4.4.1: Retailer Version Constructs 
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4.4.1 Extent of Retailer-Supplier Integration 
The analysis begins with purification of items for the section, which includes reliability 
and unidimensionality of the data, using corrected item total correlation (CITC) analysis 
and initial reliability analysis. All items (Table 4.4.2) in this section named under 
'Collaboration and Partnership (RCP)' were found to have CITC values above 0.4. The 
final Cronbach's Alpha was found to be 0.91. 
Items Corrected Item-Total 
Correlation 
Cronbach's 
Alpha 
Collaboration and Partnership (RCP) 
Supplier retailer collaboration in R & D 
Supplier retailer collaboration in procurement 
Supplier retailer collaboration in inventory management 
Supplier retailer collaboration in manufacturing of products 
Supplier retailer collaboration in design in SC 
Supplier retailer collaboration in supply software 
implementation 
Supplier retailer collaboration in common use of 3rd party 
logistical service 
Length of relationship with supplier 
Partnership feedback from supplier 
0.61 
0.64 
0.76 
0.75 
0.73 
0.74 
0.48 
0.75 
0.75 
0.91 
Table 4.4.2: Purification for Extent of Retailer-Supplier Integration (Retailer Version) 
The initial model fit indices (Table 4.4.3) show nowhere nearer reasonable fit. Hence 
further model modification including convergent validity was proceeded based on 
concepts (Joreskog, 1977; Kline, 1998) discussed in Section 4.3.3. The table below 
presents nine RCP items whose initial model fit indices show poor fit. Hence, two items 
'Supply chain software implementation' and 'Common use of third party logistical 
services' were dropped one by one to achieve better fit. The final model fit improved 
significantly and are tabulated below (Table 4.4.3). 
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Items Initial Model Fit 
Collaboration and Partnership (RCP) 
R&D 
Procurement 
Inventory management 
Manufacturing of product 
Design in supply chain 
Supply ciiain software implementation * 
Common use of tliird -party logistical services. * 
Length of relationship with suppliers 
Parmership feedback from suppliers 
Gn= 0.64 
AGH- 0.28 
RMSEA=0.52 
Final Model Fit 
GF1=G.9' 
Ar;pT_(^ iA 
1 
RMSEA=0.09 i 
1 
i 
1 
* Items were dropped from initial model. 
Table 4.4.3: Model Fit Indices for Extent of Retailer-Supplier Integration (Retailer Version) 
Since this section has only one construct, discriminant validity analysis wis not 
performed. 
4.4.2 Information Technology 
Purification of items, i.e. reliability and unidimensionality, was done using corrected item 
total correlation (CITC) analysis and initial reliability analysis. All items (Table 4.4.4) in 
this section named under 'Strategic Planning (RSP)' were found to have CITC values 
above 0.4. The final Cronbach's Alpha was found to be 0.93. The section named under 
'Operations Planning (ROP)' was found to have CITC values above 0.4. Thf final 
Cronbach's Alpha was found to be 0.92. 
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Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Strategic Planning (RCP) 
Collaborative planning and demand forecasting 
Budget planning 
Investment planning 
Technology justification 
Competitor analysis 
Network planning and design 
Negotiations 
Industry analysis 
Data communication 
Organisation wide communication network services 
Organisation wide messaging services 
0.70 
0.57 
0.81 
0.82 
0.72 
0.83 
0.83 
0.75 
0.83 
0.62 
0.71 
0.93 
Operations Planning (ROP) 
Material requirement planning 
Techno commercial biddings 
Purchasing management 
Production planning and control 
Inventory management 
Sales management 
Customer relationship management 
Supplier relationship management (your suppliers) 
Distribution management 
0.77 
0.58 
0.73 
0.74 
0.75 
0.74 
0.68 
0.84 
0.74 
0.92 
Table 4.4.4: Purification for Information Technology (Retailer Version) 
The initial model fit indices (Table 4.4.5) show nowhere nearer reasonable fit. Hence 
further model modification including convergent validity was proceeded based on 
concepts (Joreskog, 1977; Kline, 1998) discussed in Section 4.3.3. The table below 
presents the model fit results of two constructs 'Strategic Planning (RSP)' and 
'Operations Planning (ROP)'. Under RSP, eleven items whose initial model fit indices 
show mediocre fit. Hence, one item 'Organisationwide messaging services' was dropped 
to achieve better fit, on the assumption that the item related concept is covered by item 
'Data communication' and 'Organisationwide communication network'. Also, an 
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additional path was added between 'Data communication' and 'Organisation wide 
communication network'. In the construct 'Operations Planning (ROP)'. one item 
'Production planning and control' was dropped which resulted in significant 
improvement in the indices. The new model fit indices improved significantly. 
The final model fit results are tabulated below. 
Items Initial Model Fit 
Strategic Planning (RSP) 
Budget planning 
Collaborative planning and demand forecasting 
Investment planning 
Technology justification 
Competitor analysis 
Network plaiming and design 
Negotiations 
Industry analysis 
Data communication 
Organisation wide communication network services 
Organisation wide messaging services 
GFI= 0.90 
AGn= 0.86 
RMSEA= 0.09 
Operations banning (ROP) 
Material requirement planning 
Techno commercial Bidding 
Purchasing management 
Production plaiming and control 
Inventory management 
Sales management 
Customer relationship management 
Supplier relationship management (your suppliers) 
Distribution management 
GFI=0.9I 
AGn= 0.85 
RMSEA=0.1 
Final Model Fit 
GFI= 0.9:-
AGF1= 0.S9 
RMSEA= 0.06 
G n = 0.96 
AGn= 0.''3 
RMSEA= i).Of; 
Table 4.4.5: Model Fit Indices for Information Technology (Retailer Version) 
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Table 4.4.6 shows the results from discriminant validity analysis. The differences 
between y^ values the pair is statistically significant at p < 0.001 level thus indicating 
high degree of discriminant validity amongst the construct. 
Retailer Version (Section 11) 
Construct 
RSP 
ROP 
RSP 
Free 
459.249 
Fix 
535.238 
Diff. 
75.989 
Table 4.4.6: Pair-wise Comparison of y^ values for Information Technology (Retailer Version) 
4.4.3 Business Performance 
A. On Agree Scale 
hi reliability and unidimensionality testing, purification of items was done using 
corrected item total correlation (CITC) analysis and initial reliability analysis. All items 
(Table 4.4.7) in this section named under construct 'Financial Performance (RFA)' were 
found to have CITC values above 0.4. The final Cronbach's Alpha was found to be 0.89. 
In the construct named 'Operational Performance (ROA)' two items were found to have 
CITC values less than 0.4. The final Cronbach's Alpha was found to be 0.78. The 
construct 'Supplier Retailer Relationship (RRA)' was found to have CITC values above 
0.4. The final Cronbach's Alpha was found to be 0.89. 
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Items 
Financial Performance (RFA) 
Total cash flow time 
Net profit 
Return on investment 
Variations against budget 
Supply chain cash-to-cash cycle time 
Procurement lead time (your suppliers') 
Corrected Item-
Total Correlation 
0.75 
0.73 
0.83 
0.60 
0.77 
0.55 
Operational Performance (ROA) 
Delivery lead time 
Inventory turnover ratio 
Total inventory as incoming stock level 
Total inventory as work-in-progress 
Total inventory as finished goods 
Finished goods in transit 
Worker direct laboiu- productivity 
Customer satisfaction (suppliers') 
Conformance quality 
Supplier Retailer Partnership (RB 
Delivery performance 
Level of trust among your organisation's supply chain members 
Integration activities across the supply chain 
Level of supplier's defect free deliveries 
Speed of product development 
0.54 
0.58 
0.45 
0.55 
0.541 
0.48 
0.51 
0.369 Dropped 
0.297 Dropped 
A^) 
0.70 
0.86 
0.58 
0.67 
0.87 
Cronbach's 
Alpha 
(1.89 
(.78 
0 84 
Table 4.4.7: Purification for Business Performance (Retailer Version on Agree Scale). 
The initial model fit indices (Table 4.4.8) for section on Business Performance show 
nowhere nearer reasonable fit. Hence, further model modification including convurgent 
validity was proceeded based on concepts (Joreskog, 1977; Kline, 1998) discussed in 
Section 4.3.3. The table below presents the model fit results of three constructs 'Financial 
Performance (RFA)', 'Operational Performance (ROA)' and 'Supplier Ri;tailer 
Parmership (RRA)'. Under RFA, six items whose initial model fit indices show medicare 
fit. Hence, one item 'Procurement lead time' was dropped to achieve better fit, en the 
assumption that the financial implications and operational implications resulting aue to 
this item is covered by in the constructs RFA and by ROA. Under ROA, eight items 
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whose initial model fit indices show mediocre fit. Hence, items 'Total inventory as 
incoming stock level' and 'Finished goods in transit' were dropped to achieve better fit, 
on the assumption that the concepts covered by these two items is cover by other items in 
this construct. In RRA, five items whose initial model fit indices show poor fit. To 
improve this model, items 'Level of supplier's defect free deliveries' and 'Speed of 
product development' were dropped one by one to achieve better fit, on the assumption 
that the concepts covered by these two items are cover by other items in this construct. 
The final model fit results are tabulated below which show significant improvement. 
Items Initial Model Fit 
Financial Performance (RFA) 
Total cash flow time 
Net profit 
Return on investment 
Variations against budget 
Supply chain cash-to-cash cycle time 
Procurement lead time (your suppliers')* 
G n = 0.94 
AGFI- 0.87 
RMSEA=0.12 
Operational Performance (ROA) 
Delivery lead time 
Inventory turnover ratio 
Total inventory as incoming stock level* 
Total inventory as work-in-progress 
Total inventory as finished goods 
Finished goods in transit* 
Worker direct labour productivity 
Gn=0.91 
AGFI- 0.82 
RMSEA=0.14 
Supplier Retailer Partnership (RRA) 
Delivery performance 
Level of trust among your organisation's supply chain 
members 
Integration activities across the supply chain 
Level of supplier's defect free deliveries * 
Speed of product development * 
GFI= 0.86 
AGn= 0.60 
RMSEA= 0.26 
Final Model Fit 
G n = 0.98 
AGn= 0.94 
RMSEA= 0.05 
GFI= 0.98 
AGH= 0.943 
RMSEA= 0.05 
G n = 0.996 
AGn= 0.97 
RMSEA= 0.00 
* Items were dropped from initial model. 
Table 4.4.8: Model Fit Indices for Business Performance (Retailer Version on Agree Scale) 
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Table 4.4.9 shows the results from discriminant validity analysis. The differences 
between -^ values from every pairs are statistically significant at p < 0.001 level thus 
indicating high degree of discriminant validity amongst the construct. 
Retailer Version (Section III A) 
Construct 
RFA 
ROA 
RRA 
RFA 
Free 
99.243 
2519.239 
Fix 
1005.283 
2689.559 
Diff. 
906.04 
170.32 
ROA 
Free 
86.538 
Fix 
1070.211 
DiO. 
983.673 
Table 4.4.9: Pair-wise Comparison of x" values for Business Performance 
(Retailer Version on Agree Scale) 
B. On Satisfaction Scale 
Purification of items in the section Business Performance (on Satisfaction Scale) was 
done using corrected item total correlation (CITC) analysis and initial reliability analysis 
(i.e. reliability and unidimensionality). All items (Table 4.4.10) named under 'Financial 
Performance (RFS)' were found to have CITC values above 0.4. The final Cronbachs 
Alpha was found to be 0.81. In the items named under 'Operational Performance (ROS)' 
one item 'Conformance quality' was found to have CITC values less than 0.4 and hence 
dropped. The final Cronbach's Alpha was foimd to be 0.74. In the construct 'Supplier 
Retailer Relationship (RRS)', one item 'Speed of product development' was found to 
have CITC values less than 0.4. The final Cronbach's Alpha was found to be 0.73. 
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Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Financial Performance (RFS) 
Total cash flow time 
Net profit 
Return on investment 
Variations against budget 
Supply chain cash-to-cash cycle time 
Procurement lead time (your suppliers') 
0.64 
0.54 
0.56 
0.52 
0.60 
0.57 
0.81 
Operational Performance (ROS) 
Delivery lead time 
Inventory turnover ratio 
Total inventory as incoming stock level 
Total inventory as work-in-progress 
Total inventory as finished goods 
Finished goods in transit 
Worker direct labour productivity 
Conformance quality 
0.51 
0.48 
0.51 
0.52 
0.48 
0.41 
0.44 
0.25 Dropped 
0.74 
Supplier Retailer Partnership (RRS) 
Delivery performance 
Level of trust among your organisation's supply chain 
members 
Integration activities across the supply chain 
Level of supplier's defect free deliveries 
Speed of product development 
0.56 
0.72 
0.65 
0.58 
0.05 Dropped 
0.73 
Table 4.4.10: F*urification for Business Performance (Retailer Version on Satisfaction Scale) 
The initial model fit indices (Table 4.4.11) for section on Business Performance (on 
Satisfaction Scale) show nowhere nearer reasonable fit. Hence further model 
modification including convergent validity was proceeded based on concepts (Joreskog, 
1977; Kline, 1998) discussed in Section 4.3.3. 
The table below presents the model fit results of three constructs 'Financial Performance 
(RFS)', 'Operational Performance (ROS)' and 'Supplier Retailer Partnership (RRS)'. 
Under RFS, six items whose initial model fit indices show unreasonable fit. Hence, one 
item 'Supply chain cash-to-cash cycle time' was dropped to achieve better fit, on the 
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assumption that the financial implications and operational implications resulting due to 
this item is covered by other items in RFS and ROS. 
And, an addition of path was done between 'Net profit' and 'Return on investment" 
keeping in mind that conceptually it will not reflect much difference. Under ROS eight 
items whose initial model fit indices show mediocre fit. Hence, items 'Customer 
satisfaction' was dropped to achieve better fit, on the assumption that the concepts 
covered by this item are covered by other items in this construct. 
And, an addition of path was done between 'Delivery lead time' and 'Inventory turnover 
ratio' under the assumption that both of this item relates to similar results in teims of 
financial performance indicator. This resulted into a good fit. In RRS. four items whose 
initial model fit indices show unreasonable fit. And on adding a path between the items 
'Level of supplier's defect free deliveries' and 'Delivery performance' on the assumption 
that the concepts covered by these two items have similar results, and it resulted into a 
perfect fit model. 
The final model fit results which improved significantly are tabulated below which show 
good fit. 
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Items Initial Model Fit 
Financial Performance (RFS) 
Total cash flow time 
Net profit 
Return on investment 
Variations against budget 
Supply chain cash-to-cash cycle time * 
Procurement lead time (your suppliers') 
GFI= 0.91 
AGn= 0.79 
RMSEA=0.17 
Operational Performance (ROS) 
Delivery lead time 
Customer satisfaction (suppliers') * 
Inventory turnover ratio 
Total inventory as incoming stock level 
Total inventory as work-in-progress 
Total inventory as finished goods 
Finished goods in transit 
Worker direct labour productivity 
G n = 0.93 
AGn= 0.84 
RMSEA=0.13 
Supplier Retailer Partnership (RRS) 
Delivery performance 
Level of trust among your organisation's supply chain members 
Integration activities across the supply chain 
Level of supplier's defect free deliveries 
G n = 0.94 
AGn=0.71 
RMSEA= 0.23 
Final Model Fit 
GFI= 0.98 
AGn= 0.94 
RMSEA= 0.06 
G n = 0.98 
AGn= 0.95 
RMSEA= 0.03 
GH= 0.99 
AGn= 0.99 
RMSEA= 0.00 
* Items were dropped from initial model. 
Table 4.4.11: Model Fit Indices for Business Performance (Retailer Version on 
Satisfaction Scale) 
Table 4.4.12 shows the results from discriminant validity analysis. The differences 
between X values from every pairs are statistically significant at p < 0.001 level thus 
indicating high degree of discriminant validity amongst the constructs. 
Retailer Version (Section III B) 
Construct 
RFS 
ROS 
RRS 
RFS 
Free 
160.65 
54.49 
Fix 
274.84 
427.48 
Diff. 
114.19 
372.99 
ROS 
Free 
43.13 
Fix 
455.43 
Diff. 
412.30 
Table 4.4.12: Pair-wise Comparison of x^  values for Business Performance 
(Retailer Version on Satisfaction Scale) 
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4.4.4 Requisites of Purchasing Strategy 
Purification of items on the section of Purchasing Strategy was done using corrected item 
total correlation (CITC) analysis and initial reliability analysis (reliability and 
unidimensionality). All items (Table 4.4.13) in this section named under 'Internal 
Standards (RIS)' were found to have CITC values above 0.4. The final Cronbach's Alpha 
was found to be 0.944. The construct 'Service Measures (RSM)' was found to havt- CITC 
values above 0.4. The final Cronbach's Alpha was found to be 0.956. 
Items Corrected Item-
Total Correlation 
Internal Standards (RIS) 
Objective 
Roles and responsibilities 
Documented standard procedures 
Sourcing decisions 
Supplier selection procedures 
Supplier agreement 
Supplier/ vendor development programmes 
Audits / assessment of suppliers 
Certification of suppliers 
Purchasing cycle 
Value analysis 
Price determination 
0.811 
0.787 
0.753 
0.809 
0.699 
0.773 
0736 
0.751 
0.81) 
0.557 
0.679 
0.749 
Service Measures (RSM) 
Stock out frequency 
Relationships with suppliers 
Partnering with suppliers 
Delivery time 
Response time 
Packaging abilities 
Shipping capabilities 
Credit terms 
Warranties 
Logistics 
Use of latest technology 
Legal aspects 
Ethics in purchasing 
0.819 
0.699 
0.787 
0.748 
0.777 
0.737 
0.781 
0.809 
0.787 
0.717 
0.836 
0.777 
0.758 
Table 4.4.13: I^irification for Purchasing Strategy 
Cronbach's 
Alpha 
0.944 
0.95f. 
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The initial model fit indices (Table 4.4.14) for section on Purchasing Strategy (Retailer 
Version) show nowhere nearer reasonable fit. Hence further model modification 
including convergent validity was proceeded based on concepts (Joreskog, 1977; Kline, 
1998) discussed in Section 4.3.3. The table below presents the model fit results of two 
constructs 'Internal Standards (RIS)' and 'Service Measures (RSM)'. Under RIS, twelve 
items whose initial model fit indices show unreasonable fit, hence, one item 'Value 
analysis' was dropped to achieve better fit, on the assumption that the financial 
implications and operational implications resulting due to this item of little importance 
under this construct. And, an addition of path was done between 'Roles and 
responsibilities' and 'Documented standard procedures' keeping in mind that 
conceptually it will not reflect much difference. Under RSM, there are thirteen items 
whose initial model fit indices show an unreasonable fit. Hence, items 'Credit terms' and 
'Warranties' were dropped to achieve better fit, on the assumption that the concepts are 
covered by other items like 'Partnering with suppliers' and 'Legal aspects'. The final 
model fit results improved significantly and are tabulated in Table 4.4.14 which show 
good fit. 
Items 
Internal Standar 
Objective 
Roles and responsibilities 
Documented standard procedures 
Sourcing decisions 
Supplier selection procedures 
Supplier agreement 
Supplier/vendor development programmes 
Audits/assessment of suppliers 
Certification of suppliers 
Purchasing cycle 
Value analysis * 
Price determination 
Initial Model Fit 
ds (RIS) 
GFI=0.71 
AGn= 0.58 
RMSEA=0.2] 
Final Model Fit 
GFI= 0.94 
AGn= 0.90 
RMSEA= 0.06 
* Item was dropped from initial model. 
Table 4.4.14: Model Fit Indices for Purchasing Strategy (contd.) 
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Items 
Stock out frequency 
Relationships with suppliers 
Partnering with suppliers 
Delivery time 
Response time 
Packaging abilities 
Shipping capabilities 
Credit terms dropped * 
Warranties dropped * 
Logistics 
Use of latest technology 
Legal aspects 
Ethics in purchasing 
Initial Model Fit 
Service Measures (RSM) 
Gn= 0.69 
AGn= 0.57 
RMSEA= 0.23 
Final Model Fit 
GFI= 0.94 
AGFI= 0.90 
RMSEA= 0.06 
* Items were dropped from initial model. 
Table 4.4.14: Model Fit Indices for Purchasing Strategy 
Table 4.4.15 shows the results from discriminant validity analysis. The differences 
between x' values for the pair is statistically significant at p < 0.001 level thus indicating 
high degree of discriminant validity amongst the construct. 
Retailer Version (Section IV) 
Construct 
RIS 
RSM 
RIS 
Free 
1469.90 
Fix 
1491.57 
Diff. 
21.67 
Table 4.4.15: Pair-wise comparison of x' values for Purchasing Strategy 
4.4.5 Supplier Selection Criteria 
A. On Influence Scale 
Purification of items (Table 4.4.16) on the section of Supplier Selection Criteria (On 
Influence Scale) was done using corrected item total correlation (CITC) analysis and 
initial reliability analysis (i.e. reliability and unidimensionality). Items 'Past and current 
relationship with suppliers' and 'Cultural match between the companies' in this section 
named under the construct 'Pre Selection Criteria (RPI)' were found to have CITC values 
below 0.4. These items were dropped and the final Cronbach's Alpha was found to 
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be 0.924. The construct 'Service Criteria (RSI)' was found to have CITC values above 
0.4. The final Cronbach's Alpha was found to be 0.894. The items under 'Relationship 
Criteria (RRI)' were found to have CITC values above 0.4. The final Cronbach's Alpha 
was found to be 0.948. 
Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Pre Selection Criteria (RPI) 
Company size (turnover) 
Resources capability 
Financial stability and staying power 
Geographical compatibility 
Cultural match between the companies 
Past and current relationship with supplier's 
Technical expertise 
Industry knowledge 
Insurance and litigation history 
References/reputation of suppliers 
Presence of certifications or other documentations 
IT capability 
.77 
.83 
.84 
.86 
.25 Dropped 
.38 Dropped 
.85 
.80 
.65 
.73 
.85 
.82 
.924 
Service Criteria (RSI) 
Commitment to quality 
Overall product quality 
Customer service level 
Delivery of correct quantity 
Ability to meet delivery date 
Price of materials, parts and services 
Flexibility to respond to unexpected demand changes 
Use of EDI and other technology 
.74 
.71 
.84 
.65 
.77 
.80 
.77 
0.41 
.894 
Relationship Criteria (RRI) 
Open to site evaluation /audits 
Flexible contract terms and conditions 
Willingness to share sensitive information 
Trustworthiness 
Willingness to change their products and services to meet your 
changing needs 
Willingness to integrate supply chain 
.76 
.90 
.90 
.79 
.91 
.77 
.948 
Table 4.4.16: Purification for Supplier Selection Criteria (On Influence Scale) 
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The initial model fit indices (Table 4.4.17) for section on Supplier Selection Criteiia (On 
Influence Scale) shows nowhere nearer reasonable fit. Hence further model modification 
including convergent validity was proceeded based on concepts (Joreskog, 1977; Kline, 
1998) discussed in Section 4.3.3. The table below presents the model fit results of three 
constructs 'Pre Selection Criteria (RPI)', 'Service Criteria (RSI)' and 'Relationship 
Criteria (RRI)'. Under RPI, there are ten items whose initial model fit indices show 
unreasonable fit. Hence, five items 'Company size (turnover)', 'Resources capaoiiity". 
'Financial stability and staying power', 'Industry knowledge' and 'IT capability were 
dropped to achieve perfect fit, on the assumption that other items in this construct results 
better fit. Under RSI, there are eight items whose initial model fit indices show mediocre 
fit. Hence, items 'Flexibility to respond to unexpected demand changes' and 'Use of EDI 
and other technology' were dropped to achieve better fit, on the assumption thai the 
concepts covered by these items are covered by other items in RPI and RSI. In RRI, 
there are six items whose initial model fit indices show mediocre fit. Hence item 
'Willingness to change their products and services to meet your changing needs' was 
dropped to achieve a good fit, on the assumption that other items are more important and 
are to be retained. The final model fit results show significant improvement and are 
tabulated below. This shows good fit. 
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Items Initial Model Fit 
Pre Selection Criteria (RPI) 
Company size (turnover) * 
Resources capability * 
Financial stability and staying power * 
Geographical compatibility 
Technical expertise 
Industry knowledge * 
Insurance and litigation history 
References / reputation of suppliers 
Presence of certifications or other documentations 
IT capability * 
GFI= 0.79 
ACn- 0.67 
RMSEA=0.16 
Service Criteria (RSI) 
Commitment to quality 
Overall product quality 
Customer service level 
Delivery of correct quantity 
Ability to meet delivery date 
Price of materials, parts and services 
Flexibility to respond to unexpected demand changes * 
Use of EDI and other technology * 
GFI= 0.84 
AGH- 0.68 
RMSEA= 0.2 
Relationship Criteria (RRI) 
Open to site evaluation /audits 
Flexible contract terms and conditions 
Willingness to share sensitive information 
Trustworthiness 
Willingness to change their products and services to meet 
your changing needs* 
Willingness to integrate supply chain 
Gn= 0.92 
AGn=0.81 
RMSEA=0.15 
Final Model Fit 
Gn= 0.99 
AGn= 0.98 
RMSEA= 0.00 
Gn= 0.99 
AGn= 0.96 
RMSEA= 0.00 
GFI=0.99 
AGn= 0.95 
RMSEA= 0.05 
* Items were dropped from initial model. 
Table 4.4.17: Model Fit Indices for Supplier Selection Criteria (On Influence Scale) 
Table 4.4.18 shows the results from discriminant validity analysis. The differences 
between x' values from every pairs are statistically significant at p < 0.(X)1 level thus 
indicating high degree of discriminant validity amongst the construct. 
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Retailer Section V A 
Construct 
RPI 
RSI 
RRI 
RPI 
Free 
102.78 
155.60 
Fix 
304.46 
354.13 
Diff. 
201.68 
198.53 
RSI 
Free 
158.04 
Fix 
343.02 
Diff. 
184.98 
Table 4.4.18: Pair-wise Comparison of x' values for Supplier Selection Criteria (On 
Influence Scale) 
B. On Satisfaction Scale 
I*urification of items (Table 4.4.19) on the section of Supplier Selection Criteria (On 
Satisfaction Scale) was done using corrected item total correlation (CITC) analysis and 
initial reliability analysis (i.e. reliability and unidimensionality). The items 'Company 
size', 'Financial stability and staying power', 'Past and current relationship with 
suppliers' and 'Insurance and litigation history' in this section named under 
'Pre Selection Criteria (RPS)' were found to have CITC values less than 0.4. The final 
Cronbach's Alpha was found to be 0.86. In the section named under 'Service Criteria 
(RSS)', one item 'Flexibility to respond to unexpected demand changes' was found to 
have CITC values less than 0.4. The final Cronbach's Alpha was found to be 0.88. In the 
section named under 'Relationship Criteria (RRS)', two items 'Trustworthiness' and 
'Willingness to change their products and services to meet your changing needs" were 
found to have CITC values less than 0.4. The final Cronbach's Alpha was foiind to 
be 0.76. 
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Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Pre Selection Criteria (RPS) 
Company size (turnover) 
Resources capability 
Financial stability and staying power 
Geographical compatibility 
Cultural match between the companies 
Past and current relationship with supplier's 
Technical expertise 
Industry knowledge 
Insurance and litigation history 
References / reputation of suppliers 
Presence of certifications or other documentations 
IT capability 
.25 Dropped 
.77 
.31 Dropped 
.80 
0.4 
.02 Dropped 
.79 
.77 
.12 Dropped 
.80 
.75 
.79 
.86 
Service Criteria (RSS) 
Commitment to quality 
Overall product quality 
Customer service level 
Delivery of correct quantity 
Ability to meet delivery date 
Price of materials, parts and services 
Flexibility to respond to unexpected demand changes 
Use of EDI and other technology 
.53 
.77 
.82 
.67 
.82 
.81 
-0.10 Dropped 
.83 
.88 
Relationship Criteria (RRS) 
Open to site evaluation /audits 
Flexible contract terms and conditions 
Willingness to share sensitive information 
Trustworthiness 
Willingness to change their products and services to meet 
your changing needs 
Willingness to integrate supply chain 
.62 
.56 
.78 
.21 Dropped 
.03 Dropped 
.78 
.76 
Table 4.4.19: Purification for Supplier Selection Criteria (On Satisfaction Scale) 
The initial model fit indices (Table 4.4.20) for section on Supplier Selection Criteria (On 
Satisfaction Scale) shows nowhere nearer reasonable fit. Hence further model 
modification was proceeded based on concepts (Joreskog, 1977; Kline, 1998) discussed 
in Section 4.3.3 (i.e. convergent validity). The table below presents the model fit results 
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of three constructs 'Pre Selection Criteria (RPS)', 'Service Criteria (RSS)' and 
'Relationship Criteria (RRS)'. Under RPS, there are seven items whose initial model fit 
indices show good fit. The item 'Cultural match between the companies' was dropped 
which resulted in perfect fit. Under RSS, there are seven items whose initial model fit 
indices show mediocre fit. Firstly, item 'Price of materials, parts and services" was 
dropped to achieve better fit and then an addition of path was done between 
'Commitment of quality' and 'Overall Product Quality' keeping in mine that 
conceptually it will not reflect much difference and this resulted into a good fit. In RRS. 
convergent validity analysis was run, and in the initial run, it resulted into a very good fit. 
hence, all items under this construct was retained. The final model fit results show 
significant improvement and are tabulated below. This shows good fit. 
Items Initial Model Fit 
Pre Selection Criteria (RPS) 
Resources capability 
Cultural match between the companies * 
IT capability 
Technical expertise 
Industry knowledge 
References / reputation of suppliers 
Presence of certifications or other documentations 
GFI= 0.97 
AGn= 0.94 
RMSEA= 0.05 
Service Criteria (RSS) 
Commitment to quality 
Overall product quality 
Customer service level 
Delivery of correct quantity 
Ability to meet delivery date 
Price of materials, parts and services * 
Use of EDI and other technology 
GFI=0.91 
AGn= 0.83 
RMSEA=0.13 
Relationship Criteria (RRS) 
Open to site evaluation /audits 
Flexible contract terms and conditions 
Willingness to share sensitive information 
Willingness to integrate supply chain 
G n = 0.94 
AGn= 0.97 
RMSEA= 0.02 
Final Model Fit 
GFI= 0.98 
AGFI= 0.97 
RMSEA= 0.00 
GFI= 0.98 
AGF1= 0.95 
RMSEA= 0.04 
GFI= 0.94 
AGFI= 0.97 
RMSEA= 0.02 
* Items were dropped from initial model. 
Table 4.4.20: Model Fit Indices for Supplier Selection Criteria (On Satisfaction Scale) 
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Table 4.4.21 shows the results from discriminant validity analysis. The differences 
between y^ values from every pairs are statistically significant at p < 0.001 level thus 
indicating high degree of discriminant validity amongst the construct. 
Retailer Section (Section V B) 
Construct 
RPS 
RSS 
RRS 
RPS 
Free 
224.64 
237.36 
Fix 
388.28 
429.66 
Diff. 
163.64 
192.30 
RSS 
Free 
207.20 
Fix 
450.85 
Diff. 
243.65 
Table 4.4.21: Pair-wise Comparison of x values for Supplier Selection Criteria (On 
Satisfaction Scale) 
4.4.6 Factor Criteria for Evaluating Retail Stores Operations 
A. Importance Scale 
Purification of items (Reliability and Unidimensionality) on the section of factor criteria 
for Evaluating Retail Stores Operations (Importance Scale) was done using corrected 
item total correlation (CITC) analysis and initial reliability analysis (Table 4.4.22). All 
items in this section named under 'Order Management (ROI)' were found to have CITC 
values above 0.4. The final Cronbach's Alpha was found to be 0.8. The items named 
under 'Fulfilment (RFI)' were found to have CITC values above 0.4. The final 
Cronbach's Alpha was found to be 0.82. The construct named 'Inventory Management 
(RII)' was found to have CITC values above 0.4. The final Cronbach's Alpha was found 
to be 0.9. The construct 'Retail Shelf Replenishment (RRI) was found to have CITC 
values above 0.4. The final Cronbach's Alpha was found to be 0.8. 
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Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Order Management (ROI) 
We can accurately tell our customers when their orders will arrive 
Customers have real time access to product availability. 
Customers can modify orders online (e.g., change quantities, add or 
delete items) 
Customer order information is visible to our suppliers. 
.56 
.79 
.77 
.77 
(.8 
Fulfllment (RFI) 
Multi-part shipments are merged prior to delivery 
Customers can select the channel to place orders (e.g.. orders on web 
and pick up at physical store). 
Customers can track order fulfilment on the web 
.73 
.71 
.59 
0,82 
Inventory Management (RII) 
Suppliers have visibility of our inventory 
We have visibility of inventory held by our suppliers 
We have visibility of in-transit inventory 
Inventory is positioned optimally across our supplier network to 
minimize our costs. 
Inventory is positioned optimally across our supplier network to 
enhance delivery speed. 
Our inventory is continuously replenished rather than replenished in 
large batch quantities 
.85 
.75 
.75 
.78 
.81 
.81 
09 
Shelf Replenishment at Retail Outlets (RRI) 
Observation delay 
Checkout delay 
Delays in locating products in the backroom or on shelf. 
Delays in moving products from backroom to shelf 
Time needed in filling the shelf up to the maximum allocation 
Product removal pattern impacting on replenishment 
Updating inventory record with EPOS data Ixom customer check out 
Updating inventory record with advanced shipping notice or when the 
inventory registers at the backdoor. 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker - observes inventory quantity on the 
shelf for each SKU on a periodic basis 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker - inputs estimated quantity to inventory 
system if inventory on the shelf is low 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker - gets an estimate of quantity of 
product in the backroom fi'om inventory system 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker - gets an estimate of quantity of 
product in the backroom ft-om inventory system 
.67 
.55 
.71 
.65 
.73 
.71 
.71 
.47 
.47 
.48 
,52 
.54 
0 8 
Table 4.4.22: Purification for Factor Criteria for Evaluating Retail Stores Operations 
(Importance Scale) 
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The initial model fit indices (Table 4.4.23) for section on factor criteria for evaluating 
Retail Stores Operations (Importance Scale) show reasonable fit. Further model 
modification was proceeded based on concepts (Joreskog, 1977; Kline, 1998) discussed 
in Section 4.3.3. The table below presents the model fit results (convergent validity) of 
four constructs: Order Management (ROI), Fulfilment (RFI), Inventory Management 
(RII) and Retail Shelf Replenishment (RRI). Under Order Management (ROI), all items 
were run through the path analysis and the initial model fit resulted into a perfect fit and 
hence all items were retained within this construct. Since the construct on Fulfilment 
(RFI) has only three items, path analysis (to run a valid path in AMOS at least four items 
is required within a construct) could not be run. In the third construct. Inventory 
Management (RII), initial model fit indices show mediocre fit, and hence an additional 
path was added between the items 'Suppliers have visibility of our inventory' and 'We 
have visibility of inventory held by our suppliers'; and another path added between the 
items 'Inventory is positioned optimally across our supplier network to minimize our 
costs' and 'Inventory is positioned optimally across our supplier network to enhance 
delivery speed' keeping in mind that conceptually it will not reflect much difference. 
This resulted into a reasonable fit. In the construct Retail Shelf Replenishment (RRI), two 
items 'Product removal pattern impacting on replenishment' and 'Updating inventory 
record with advanced shipping notice or when the inventory registers at the backdoor' 
were dropped for improvement in model fit results. Further improvement was done by 
adding a path between the items 'Delays in locating products in the backroom or on 
shelf and 'Delays in moving products from backroom to shelf; assuming that that 
conceptually it will not reflect much difference in the factor identified. This resulted into 
a very good final model fit for the construct. The final model fit results show significant 
improvement and are tabulated below which shows good fit. 
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Items Initial Model Fit Final Model Fit 
Order Management (ROI) 
We can accurately tell our customers when their orders will arrive 
Customers have real time access to product availability. 
Customers can modify orders online (e.g., change quantities, add 
or delete items 
Customer order information is visible to our suppliers 
GFI= 0.99 
AGFI= 0.99 
RMSEA= 0.00 
G n = 0.9<> 
AGFI= O.W 
RMSEA= 0.00 
Fulfllment (RFI) 
Multi-part shipments are merged prior to delivery 
Customers can select the channel to place orders (e.g.. orders on 
web and pick up at physical stores) 
Customers can track order fulfllment on the web 
To run a valid path in AMOS dt 
least four items is required wiihin a 
construct, hence path analysis not 
done. 
Inventory Management (RII) 
Suppliers have visibility of our inventory 
We have visibility of inventory held by our suppliers 
We have visibility of in-transit inventory 
Inventory is positioned optimally across our supplier network to 
minimize our costs. 
Inventory is positioned optimally across our supplier network to 
enhance delivery speed 
Our inventory is continuously replenished rather than replenished 
in large batch quantities 
GFI= 0.89 
AGFI= 0.75 
RMSEA=0.18 
G n = 0.9S 
AGFI=0.^2 
RMSEA= 0.08 
Shelf Replenishment at Retail Outlets (RRI) 
Observation delay 
Checkout delay 
Delays in locating products in the backroom or on shelf. 
Delays in moving products from backroom to shelf 
Time needed in filling the shelf up to the maximum allocation 
Product removal pattern impacting on replenishment* 
Updating inventory record with EPOS data from customer check 
out 
Updating inventory record with advanced shipping notice or when 
the inventory registers at the backdoor.* 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker observes inventory quantity on the 
shelf for each SKU on a periodic basis 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker inputs estimated quantity to 
inventory system if inventory on the shelf is low 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker gets an estimate of quantity of 
product in the backroom from inventory system 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker whenever available, makes sure that 
inventory in the backroom is updated 
GFI= 0.86 
AGFI= 0.77 
RMSEA=0.15 
G n = 0.9i-
AGFI= 0.^ )6 
RMSEA= 0.02 
* Items were dropped from initial model. 
Table 4.4.23: Model Fit Indices for Factor Criteria for Evaluating Retail Stores 
Operations (Importance Scale) 
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Table 4.4.24 shows the results from discriminant validity analysis. The differences 
between x' values from every pairs are statistically significant at p < 0.001 level thus 
indicating high degree of discriminant validity amongst the construct. 
Retailer Version (Section VIA) 
Construct 
ROl 
RH 
RII 
RRI 
ROI 
Free 
53.87 
86.36 
40.74 
Fix 
76.55 
161.05 
638.33 
Diff. 
22.68 
74.67 
597.59 
RFI 
Free 
71.57 
54.03 
Fix 
89.31 
485.18 
Diff. 
17.74 
431.15 
RII 
Free 
136.77 
Fix 
1240.89 
Diff. 
1104.12 
Table 4.4.24: Pair-wise Comparison of x" values for Factor Criteria for Evaluating Retail 
Stores Operations (Importance Scale) 
B. Satisfaction Scale 
Purification of items (Reliability and Unidimensionality) on the section of Factor criteria 
for Evaluating Retail Stores Operations (Satisfaction Scale) was done using corrected 
item total correlation (CITC) analysis and initial reliability analysis. All items (Table 
4.4.25) in this section named under 'Order Management (ROS)' were found to have 
CITC values above 0.4. The final Cronbach's Alpha was found to be 0.87. The items 
under 'Fulfilment (RFS)' were found to have CITC values above 0.4. The final 
Cronbach's Alpha was found to be 0.7. The items under 'Inventory Management (RIS)' 
were found to have CITC values above 0.4. The final Cronbach's Alpha was found to be 
0.92. And the items under 'Retail Shelf Replenishment (RRS)' were found to have CITC 
values above 0.4. The final Cronbach's Alpha was found to be 0.8. 
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Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Order Management (ROS) 
We can accurately tell our customers when their orders will arrive 
Customers have real time access to product availability. 
Customers can modify orders online (e.g., change quantities, add or 
delete items) 
Customer order information is visible to our suppliers. 
.62 
.71 
.79 
.75 
87 
Fulfilment (RFS) 
Multi-part shipments are merged prior to delivery 
Customers can select the channel to place orders (e.g.. orders on web 
and pick up at physical store). 
Customers can track order fulfilment on the web 
.51 
.52 
.43 
7(1 
Inventory Management (RIS) 
Suppliers have visibility of our inventoiy 
We have visibility of inventory held by our suppliers 
We have visibility of in-transit inventory 
Inventory is positioned optimally across our supplier network to 
minimize our costs. 
Inventory is positioned optimally across our supplier network to 
enhance delivery speed. 
Our inventory is continuously replenished rather than replenished in 
large batch quantities 
.80 
.81 
.79 
.77 
.77 
.76 
92 
ReUil Shelf Replenishment (RRS) 
Observation delay 
Checkout delay 
Delays in locating products in the backroom or on shelf. 
Delays in moving products from backroom to shelf 
Time needed in filling the shelf up to the maximum allocation 
Product removal pattern impacting on replenishment 
Updating inventory record with EPOS data from customer check out 
Updating inventory record with advanced shipping notice or when 
the inventory registers at the backdoor. 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker - observes inventory quantity on the 
shelf for each SKU on a periodic basis 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker - inputs estimated quantity to 
inventory system if inventory on the shelf is low 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker - gets an estimate of quantity of 
product in the backroom from inventory system 
Updating inventory record when quantity of product on the shelf is 
entered by the manual worker - gets an estimate of quantity of 
product in the backroom from inventory system 
.59 
.65 
.57 
.55 
.62 
.61 
.54 
.51 
.56 
.58 
.54 
.50 
).8 
Table 4.4.25: Purification for Factor Criteria for Evaluating Retail Stores Operaiions 
(Satisfaction Scale) 
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The initial model fit indices (Table 4.4.26) for section on Factor criteria for Evaluating 
Retail Stores Operations (Satisfaction Scale) show reasonable fit. Further model 
modification (convergent validity) was proceeded based on concepts (Joreskog, 1977; 
Kline, 1998) discussed in Section 4.3.3. The table below presents the model fit results of 
four constructs: Order Management (ROS), Fulfilment (RFS), Inventory Management 
(RIS) and Retail Shelf Replenishment (RRS). 
For Order Management (ROS), all items were run through the path analysis and the 
initial model fit resulted into a reasonable fit. Attempts were made to modify the paths 
by adding and looping, but resulted in no improved results and hence all items were 
retained within this construct. Since the construct on Fulfilment (RFS) has only three 
items, path analysis could not be run as to run a valid path in AMOS at least four items is 
required within a construct. In the third construct. Inventory Management (RIS), initial 
model fit indices show mediocre fit, and hence an additional path was added between the 
items 'Suppliers have visibility of our inventory' and 'We have visibility of inventory 
held by our suppliers' keeping in mind that conceptually it will not reflect much 
difference. This resulted into a reasonable fit. In the construct Retail Shelf 
Replenishment (RRS), one item 'Delays in moving products ft-om backroom to shelf was 
dropped for improvement in model fit results. Further improvement was done by adding a 
path between the items 'Time needed in filling the shelf up to the maximum allocation' 
and 'Product removal pattern impacting on replenishment' assuming that conceptually it 
will not reflect much difference in the factor identified. This resulted into a reasonable 
model fit for the construct. The final model fit results show significant improvement and 
are tabulated below. This shows good fit. 
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Items Initial Model Fit 
Order Management (ROS) 
We can accurately tell our customers when their orders 
will arrive 
Customers have real time access to product availability 
Customers can modify orders online (e.g., change 
quantities, add or delete items 
Customer order mformation is visible to our suppliers 
Fulfilment (RFS) 
Multi-part shipments are merged prior to delivery 
Customers can select the chaimel to place orders (e.g., 
orders on web and pick up at physical stores) 
Customers can track order fulfilment on the web 
GFI= 0.98 
AGFI= 0.94 
RMSEA= 0.0 
Final Model Fit 
GFI= 0.98 
AGn= 0.9 .^ 
RMSEA=(.09 
To run a valid path in AMOS at 
least four items is required withm a 
construct, hence path analysis nut 
done. 
Inventory Management (RIS) 
Suppliers have visibility of our inventory 
We have visibility of inventory held by our suppliers 
We have visibility of in-transit inventory 
Inventory is positioned optimally across our supplier 
network to minimize our costs 
Inventory is positioned optimally across our supplier 
network to enhance delivery speed 
Our inventory is continuously replenished rather than 
replenished in large batch quantities 
GFI= 0.95 
AGFI- 0.90 
RMSEA- 0.09 
GFI= 0.92 
AGFI= 0.9: 
RMSEA=0.:)7 
Table 4.4.26: Model Fit Indices for Factor Criteria for Evaluating Retail Stores 
Operations (Satisfaction Scale) (Contd.) 
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Items Initial Model Fit Final Model Fit 
Shelf Replenishment at Retail Outlets (RRS) 
Observation delay 
Checkout delay 
Delays in locating products in the backroom or on shelf 
Delays in moving products from backroom to shelf* 
Time needed in filling the shelf up to the maximum 
allocation 
Product removal pattern impacting on replenishment 
Updating inventory record with EPOS data from customer 
check out 
Updating inventory record with advanced shipping notice or 
when the inventory registers at the backdoor 
Updating inventory record when quantity of product on the 
shelf is entered by the manual worker observes inventory 
quantity on the shelf for each SKU on a periodic basis 
Updating inventory record when quantity of product on the 
shelf is entered by the manual worker inputs estimated 
quantity to inventory system if inventory on the shelf is low 
Updating inventory record when quantity of product on the 
shelf is entered by the manual worker gets an estimate of 
quantity of product in the backroom from inventory system 
Updating inventory record when quantity of product on the 
shelf is entered by the manual worker whenever available, 
makes sure that inventory in the backroom is updated 
GFI= 0.84 
AGn= 0.78 
RMSEA=0.12 
GFI= 0.93 
AGn= 0.88 
RMSEA= 0.07 
* Item was dropped from initial mode] 
Table 4.4.26: Model Fit Indices for Factor Criteria for Evaluating Retail Stores 
Operations (Satisfaction Scale) 
Table 4.4.27 shows the results from discriminant validity analysis. The differences 
between %" values from every pairs are statistically significant at p < 0.001 level thus 
indicating high degree of discriminant validity amongst the construct. 
Retailer Version (Section VIB) 
Construct 
ROS 
RFS 
RIS 
RRS 
ROS 
Free j 
23.38 
69.87 
128.15 
Fix 
220.62 
174.80 
633.37 
Diff. 
197.24 
104.92 
505.22 
RPS 
Free 
25.62 
114.17 
Fix 
221.39 
238.21 
DiW. 
195.77 
124.04 
RIS 
Free 
180.69 
Fix 
814.66 
Diff. 
633.97 
Table 4.4.27: Pair-wise Comparison of -^ values for Factor Criteria for Evaluating Retail 
Stores Operations (Satisfaction Scale) 
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4.5 Measurement Results (Suppliers) 
The following section presents the instrument validation result on each of nine main 
constructs on Supplier Version (Table 4.5.1). For each construct, the instrument 
assessment methodology is described in previous section. In presenting the results of the 
study, the following acronyms were used to number the questionnaire items in each sub-
construct. For each construct, the instrument assessment methodology described in the 
previous section is applied and tables will be provided to present the results: 
(1) Dimension level corrected item-total correlation (CITC) scores and Cronbach's alpha; 
(2) the convergent validity; and (3) the discriminant validity. 
Code Constructs 
Extent of Retailer -Supplier Integration (SV Sec I) 
SCP Collaboration and Partnership 
Information Technology (SV Sec II) 
SSP 
SOP 
Strategic Planning 
Operations Planning 
Business Performance (on Agree Scale) (SV Sec III A) 
SFA 
SOA 
SRA 
Financial Performance 
Operational Performance 
Supplier - Retailer Relationship 
Business Performance (on Satisfaction Scale) (SV Sec III B) 
SFS 
SOS 
SRS 
Financial Performance 
Operational Performance 
Supplier - Retailer Relationship 
Table 4.5.1: Supplier Version Constructs 
4.5.1 Extent of Retailer -Supplier Integration (Supplier Version) 
The analysis begins with purification of items (reliability and unidimensionality) for the 
section on Extent of Retailer-Supplier Integration (Supplier Version) using corrected 
item total correlation (CITC) analysis and initial reliability analysis. All items (Table 
4.5.2) in this section named under 'Collaboration and Partnership (SCP)' were found to 
have CITC values above 0.4. The final Cronbach's Alpha was found to be 0.90. 
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Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Collaboration and Partnership (SCP) 
Supplier retailer collaboration in R & D 
Supplier retailer collaboration in procurement 
Supplier retailer collaboration in inventory management 
Supplier retailer collaboration in manufacturing of products 
Supplier retailer collaboration in design in SC 
Supplier retailer collaboration in supply software implementation 
Supplier retailer collaboration in common use of 3rd party 
logistical service 
Length of relationship with retailer 
Partnership feedback from retailer 
.60 
.62 
.69 
.67 
.77 
.78 
.52 
.73 
.69 
0.90 
Table 4.5.2: Purification for Extent of Retailer-Supplier Integration (Supplier Version) 
The initial model fit indices show nowhere nearer reasonable fit. Hence further model 
modification (convergent validity) was proceeded based on concepts (Joreskog, 1977; 
Kline, 1998) discussed in Section 4.3.3. The table below presents nine SCP items whose 
initial model fit indices show mediocre fit. Hence, an additional path was drawn between 
two items 'Length of relationship with suppliers' and 'Partnership feedback from 
suppliers' to achieve better fit. The final model fit indices improved significantly and are 
tabulated below. 
Items 
Collaboration and Partnershi( 
Supplier retailer collaboration in R & D 
Supplier retailer collaboration in procurement 
Supplier retailer collaboration in inventory management 
Supplier retailer collaboration in manufacturing of products 
Supplier retailer collaboration in design in SC 
Supplier retailer collaboration in supply software 
implementation 
Supplier retailer collaboration in common use of 3rd party 
logistical service 
Length of relationship with suppliers 
Partnership feedback from suppliers 
Initial Model Fit 
) (SCP) 
Gn= 0.93 
AGn= 0.88 
RMSEA= 0.09 
Final Model Fit 
GH= 0.95 
AGH=0.91 
RMSEA= 0.06 
Table 4.5.3: Model Fit Indices for Extent of Retailer -Supplier Integration (Supplier Version) 
Since this section has only one construct, discriminant validity analysis was not 
performed. 
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4.5.2 Information Technology (Supplier Version) 
Purification of items (reliability and unidimensionality) on the section of Information 
Technology was done using corrected item total correlation (CITC) analysis and initial 
reliability analysis. All items (Table 4.5.4) in this section named under 'Strategic 
Planning (SSP)' were found to have CITC values above 0.4. The final Cronbach's Alpha 
was foimd to be 0.93. And the items under 'Operations Planning (SOP)' were found to 
have CITC values above 0.4. The final Cronbach's Alpha was found to be 0.90. 
Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Strategic Planning (SSP) 
Collaborative planning and demand forecasting 
Budget planning 
Investment planning 
Technology justification 
Competitor analysis 
Network planning and design 
Negotiations 
Industry analysis 
Data communication 
Organisation wide communication network services 
Organisation wide messaging services 
0.82 
0.79 
0.80 
0.75 
0.76 
0.69 
0.72 
0.73 
0.67 
0.79 
0.71 
.9* 
Operations Planning (SOP) 
Material requirement planning 
Techno commercial biddings 
Purchasing management 
Production planning and control 
Inventory management 
Sales management 
Customer relationship management 
Supplier relationship management (your suppliers) 
Distribution management 
0.73 
0.50 
0.75 
0.75 
0.78 
0.77 
0.82 
0.76 
0.79 
O.'iO 
Table 4.5.4: Purification for Information Technology (Supplier Version) 
The initial model fit indices (Table 4.5.5) for section on hiformation Technology 
(Supplier Version) show nowhere nearer reasonable fit. Hence further model 
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modification (convergent validity) was proceeded based on concepts (Joreskog, 1977; 
Kline, 1998) discussed in Section 4.3.3. The table below presents the model fit results of 
two constructs 'Strategic Planning (SSP)' and 'Operations Planning (SOP)'. Under SSP, 
eleven items whose initial model fit indices show poor fit. Hence, one item 
'Organisationwide messaging services' was dropped to achieve better fit, on the 
assumption that the item related concept is covered by items 'Data communication' and 
'Organisation wide communication network'. Also, an additional path was added 
between 'Data Communication' and 'Organisationwide Communication Network'. In the 
construct 'Operations Planning (SOP)', two items 'Production planning and control' and 
'Sales management' were dropped which resulted in significant improvement in the 
indices. The new model fit indices improved significantly. The final model fit results are 
tabulated below. 
Items 
Strategic Planning (SSP) 
Budget planning 
Collaborative planning and demand forecasting 
Investment planning 
Technology justification 
Competitor analysis 
Network planning and design 
Negotiations 
Industry analysis 
Data communication 
Organisationwide communication network services 
Organisationwide messaging services * 
Operations Planning (ROP] 
Material requirement planning 
Techno commercial bidding 
Purchasing management 
Production planning and control 
Inventory management 
Sales management 
Customer relationship management 
Supplier relationship management (your suppliers) 
Distribution management 
Initial Model Fit 
Gn=0.81 
AGn= 0.72 
RMSEA=0.15 
Gn= 0.85 
AGn= 0.76 
RMSEA=0.15 
Final Model Fit 
GFI= 0.92 
AGn= 0.86 
RMSEA= 0.08 
GFI= 0.95 
AGn=0.91 
RMSEA= 0.073 
* Item was dropped from initial model. 
Table 4.5.5: Model Fit Indices for Information Technology (Supplier Version) 
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Table 4.5.6 shows the resuhs from discriminant validity analysis. The differences 
between -^ values for the pair are statistically significant at p < 0.001 level thus indicating 
high degree of discriminant validity amongst the constructs. 
Supplier Version (Section II) 
Construct 
SSP 
SOP 
SSP 
Free 
443.32 
Fix 
482.07 
Diff. 
38.75 
Table 4.5.6: Pair-wise Comparison of x' values for Information Technology (Supplier Version) 
4.53 Business Performance (Supplier Version) 
A. On Agree Scale 
Purification of items (reliability and unidimensionality) on the section of Business 
Performance (Retailer Version on Agree Scale) was done using corrected item total 
correlation (CITC) analysis and initial reliability analysis. All items (Table 4.5.7) in this 
section named under 'Financial Performance (SFA)' were found to have CITC values 
above 0.4. The final Cronbach's Alpha was found to be 0.94. The items named under 
'Operational Performance (SOA)' were found to have CITC values above 0.4. Tlie final 
Cronbach's Alpha was found to be 0.95. The items named under 'Supplier Retailer 
Relationship (SRA)' were found to have CITC values above 0.4. The final Cronbach's 
Alpha was found to be 0.93. 
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Items Corrected Item-
Total Correlation 
Cronbach's 
Alpha 
Financial Performance (SFA) 
Total cash flow time 
Net profit 
Return on investment 
Variations against budget 
Supply chain cash-to-cash cycle time 
Procurement lead time (your suppHers') 
0.89 
0.85 
0.84 
0.83 
0.77 
0.81 
0.94 
Operational Performance (SOA) 
Delivery lead time 
Inventory turnover ratio 
Total inventory as incoming stock level 
Total inventory as work-in-progress 
Total inventory as finished goods 
Finished goods in transit 
Worker direct labour productivity 
Customer satisfaction (suppliers') 
Conformance quality 
0.84 
0.83 
0.79 
0.71 
0.83 
0.80 
0.75 
0.83 
0.80 
0.95 
Supplier Retailer Partnership (SRA) 
Delivery performance 
Level of trust among your organisation's supply chain members 
Integration activities across the supply chain 
Level of supplier's defect free deliveries 
Speed of product development 
0.82 
0.74 
0.84 
0.86 
0.77 
0.93 
Table 4.5.7: Purification for Business Performance (Supplier Version on Agree Scale) 
The initial model fit indices (Table 4.6.8) for section on Business Performance (Supplier 
Version on Agree Scale) show nowhere nearer reasonable fit. Hence, further model 
modification (convergent validity) was proceeded based on concepts (Joreskog, 1977; 
Kline, 1998) discussed in Section 4.3.3. The table below presents the model fit results of 
three constructs 'Financial Performance (SFA)', 'Operational Performance (SOA)' and 
'Supplier Retailer Partnership (SRA)'. Under the construct SFA, there are six items 
whose initial model fit indices show mediocre fit. Hence, two items 'Supply chain cash-
to-cash cycle time' and 'Procurement lead time' were dropped to achieve better fit, on the 
assumption that the financial implications and operational implications resulting due to 
these items are covered by in the constructs SFA and SOA. In construct SOA, there are 
nine items whose initial model fit indices show no close to a reasonable fit. Hence, an 
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additional path was drawn between 'Inventory turnover ratio' and 'Total inventory as 
finished goods' and another additional path between 'Customer satisfaction and 
'Conformance quality' was made on the assumption that the concepts covered b> these 
items are covered by other items in this construct. This significantly improved the model 
fit. In SRA, there are five items whose initial model fit indices show perfect fit; hence no 
further modifications were done. The final model fit results are tabulated below which 
show a significant improvement. 
Items Initial Model Fit 
Financial Performance (SFA) 
Total cash flow time 
Net profit 
Return on investment 
Variations against budget 
Supply chain cash-to-cash cycle time * 
Procurement lead time (your suppliers') * 
G n = 0.87 
A G H - 0.73 
RMSEA=0.19 
Operational Performance (SOA) 
Delivery lead time 
Inventory turnover ratio 
Total inventory as incoming stock level 
Total inventory as work-in-progress 
Total inventory as finished goods 
Finished goods in transit 
Worker direct labour productivity 
Customer satisfaction (suppliers') 
Conformance quality 
G n = 0.86 
A G H - 0.77 
RMSEA=0.15 
Supplier Retailer Partnership (SRA) 
Delivery performance 
Level of trust among your organisation's supply chain 
members 
Integration activities across the supply chain 
Level of supplier's defect free deliveries 
Speed of product development 
G n = 0.99 
AGn= 0.97 
RMSEA= 0.00 
Final Model Fit 
GFI= 0.99 
AGF1= 0.96 
RMSEA=O.OI 
GFI= 0.96 
AGFI= 0.90 
RMSEA= 0.08 
GFI= 0.99 
AGFI= 0.97 
RMSEA= 0.0( 
* Items were dropped from initial model. 
Table 4.5.8: Model Fit Indices for Business Performance (Supplier Version on Agree Scale) 
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Table 4.5.9 shows the results from discriminant validity analysis. The differences 
between x' values from every pairs are statistically significant at p < 0.001 level thus 
indicating high degree of discriminant validity amongst the construct. 
Supplier Version (Section III A) 
Construct 
SFA 
SOA 
SRA 
SFA 
Free 
136.309 
76.461 
Fix 
154.05 
125.051 
Diff. 
17.741 
48.59 
SOA 
Free 
171.63 
Fix 
201.034 
Diff. 
29.41 
Table 4.5.9: Pair-wise Comparison of x"^  values for Business Performance (Supplier 
Version on Agree Scale) 
B. On Satisfaction Scale 
Purification of items (reliability and dimensionality) on the section of Business 
Performance (Retailer Version on Satisfaction Scale) was done using corrected item 
total correlation (CITC) analysis and initial reliability analysis. All items (Table 4.5.10) 
in this section named under 'Financial Performance (SFS)' were found to have CITC 
values above 0.4. The final Cronbach's Alpha was found to be 0.93. The items named 
under 'Operational Performance (SOS)' were found to have CITC values above 0.4. The 
final Cronbach's Alpha was found to be 0.93. And the items named under 'Supplier 
Retailer Relationship (SRS)' were found to have CITC values above 0.4. The final 
Cronbach's Alpha was found to be 0.91. 
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Items 
Financial Performance (SFS) 
Total cash flow time 
Net profit 
Return on investment 
Variations against budget 
Supply chain cash-to-cash cycle time 
Procurement lead time (your suppliers') 
Operational Performance (SOS] 
Delivery lead time 
Inventory turnover ratio 
Total inventory as incoming stock level 
Total inventory as work-in-progress 
Total inventory as finished goods 
Finished goods in transit 
Worker direct labour productivity 
Customer satisfaction (suppliers') 
Conformance quality 
Supplier Retailer Partnership (SR 
Delivery performance 
Level of trust among your organisation's supply chain members 
Integration activities across the supply chain 
Level of supplier's defect free deliveries 
Speed of product development 
Corrected Item-
Total Correlation 
0.87 
0.82 
0.81 
0.76 
0.76 
0.79 
0.77 
0.77 
0.73 
0.73 
0.78 
0.76 
0.78 
0.75 
0.73 
S) 
0.78 
0.80 
0.82 
0.77 
0.69 
Cronbach's 
Alpha 
0.93 
0 93 
( .91 
Table 4.5.10: Purification for Business Performance (Supplier Version on Satisfaction Scale) 
The initial model fit indices (Table 4.5.11) for section on Business Performance (Supplier 
Version on Satisfaction Scale) show nowhere nearer reasonable fit. Hence further model 
modification (convergent validity) was proceeded based on concepts (Joreskog. 1977; 
Kline, 1998) discussed in Section 4.3.3. The table below presents the model fit results of 
three constructs 'Financial Performance (SFS)', 'Operational Performance (SOS)" and 
'Supplier Retailer Partnership (SRS)'. Under SFS, there are six items whose initial model 
fit indices show unreasonable fit. Hence, one item 'Procurement lead time' was dropped 
to achieve better fit, on the assumption that the financial implications and operational 
implications resulting due to this item is covered by other items in SFS and SOS The 
construct SOS, there are nine items whose initial model fit indices show mediocre fit. 
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Hence, item 'Worker direct labour productivity' was dropped to achieve better fit, on the 
assumption that the concepts covered by this item are covered by other items in this 
construct. This resulted into a good fit. In SRS, there are five items whose initial model 
fit indices showed perfect fit. The final model fit results which improved significantiy are 
tabulated below which show good fit. 
Items Initial Model Fit 
Financial Performance (SFS) 
Total cash flow time 
Net profit 
Return on investment 
Variations against budget 
Supply chain cash-to-cash cycle time 
Procurement lead time (your suppliers') * 
GFI= 0.90 
AGn= 0.78 
RMSEA=0.17 
Operational Performance (SOS) 
Delivery lead time 
Inventory turnover ratio 
Total inventory as incoming stock level 
Total inventory as work-in-progress 
Total inventory as finished goods 
Finished goods in transit 
Worker direct labour productivity * 
Customer satisfaction (suppliers') 
Conformance quality 
GFI= 0.88 
AGn=0.81 
RMSEA=0.13 
Supplier Retailer Partnership (SRS) 
Delivery performance 
Level of trust among your organisation's supply chain members 
Integration activities across the supply chain 
Level of supplier's defect free deliveries 
Speed of product development 
Gn= 0.99 
AGn= 0.98 
RMSEA= 0.00 
Final Model Fit 
GFI= 0.98 
AGn= 0.94 
RMSEA= 0.05 
Gn= 0.95 
AGn=0.9I 
RMSEA= 0.0 
GH= 0.99 
AGn= 0.98 
RMSEA= 0.00 
* Items were dropped from initial model. 
Table 4.5.11: Model Fit Indices for Business Performance (Supplier Version on 
Satisfaction Scale) 
Table 4.5.12 shows the results from discriminant validity analysis. The differences 
between -^ values from every pairs are statistically significant at p < 0.001 level thus 
indicating high degree of discriminant validity amongst the construct. 
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Supplier Version (Section III B) 
Construct 
SFS 
SOS 
SRS 
SFS 
Free 
183.02 
82.35 
Fix 
220.81 
171.01 
Diff. 
37.79 
88.66 
SOS 
Free 
132.19 
Fix 
189.46 
Di»t. 
57.27 
Table 4,5.12: Pair-wise Comparison of x" values for Business Performance (Supplier 
Version on Satisfaction Scale) 
4.6 Discriminant Validity of Second Order Constructs 
The second-order factor is explaining the covariation among first-order factors in ;t more 
parsimonious way (i.e., one that requires fewer degrees of freedoms). Therefore, even 
when the higher-order model is able to explain the factor covariations, the goodness-of-fit 
of the higher order model can never be better than the corresponding first-order model 
(Segars and Grover, 1998). In this sense, the first-order model provides a taiget or 
optimum fit for the higher-order model. It has been suggested that the efficacy of second-
order model be assessed dirough examination of target (T) coefficient (where T= >" first-
order model/x' second-order model) (Marsh and Hocevar, 1985). The T-coefficient value 
of 0.8 to 1.0 indicates the existence of a second-order construct since most of the 
variation shared by the first-order factors is explained by the single second-order factor. 
Table 4.8.1 shows the calculated target coefficient between the first-order model ;ind the 
second-order model. This value suggests that the addition of the second-order model does 
not significant increase ^. Therefore, the second-order model represents P more 
parsimonious representation of observed covariance and it should be accepted over the 
first-order model as a 'truer' representation of model structure. 
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Construct Model Chi square (df) Chi-square /df GFI AGFI RMSEA T- coefficient 
Supplier Version 
SV Sec II 
SV Sec IIIA 
SV Sec TUB 
First Order 
Second Order 
First Order 
Second Order 
First Order 
Second Order 
443.32 
447.54 
331.78 
358.20 
343.61 
383.10 
155 
156 
138 
141 
160 
163 
2.80 
2.86 
2.40 
2.54 
2.15 
2.35 
0.82 
0.82 
0.86 
0.84 
0.86 
0.84 
0.76 
0.75 
0.81 
0.79 
0.81 
0.80 
0.09 
0.09 
0.08 
0.08 
0.08 
0.08 
0.99 
0.93 
0.90 
Retailer Version 
RV Sec II 
RV Sec IIIA 
RV Sec IIIB 
RV Sec IV 
RV Sec VA 
RV Sec VB 
RV Sec VIA 
RV Sec VIB 
First Order 
Second Order 
First Order 
Second Order 
First Order 
Second Order 
First Order 
Second Order 
First Order 
Second Order 
First Order 
Second Order 
First Order 
Second Order 
First Order 
Second Order 
495.00 
505.93 
267.44 
268.95 
239.28 
251.04 
378.32 
381.21 
119.65 
131.96 
171.65 
183.94 
383.03 
393.57 
260.49 
260.49 
161 
162 
122 
123 
94 
95 
157 
158 
47 
48 
49 
52 
158 
161 
147 
144 
3.07 
3.12 
2.19 
2.19 
2.55 
2.64 
2.41 
2.41 
2,55 
2.75 
3.50 
3.54 
2.42 
2.45 
1.77 
1.81 
0.81 
0.80 
0.89 
•0.89 
0.88 
0.87 
0.85 
0.85 
0.87 
0.91 
0.88 
0.87 
0.85 
0.85 
0.88 
0.88 
0.75 
0.74 
0.84 
0.84 
0.82 
0.81 
0.80 
0.80 
0.80 
0.85 
0.81 
0.80 
0.80 
0.80 
0.85 
0.85 
0.10 
0.10 
0.07 
0.07 
0.08 
0.08 
0.08 
0.08 
0.09 
0.08 
0.11 
0.11 
0.08 
0.08 
0.06 
0.04 
0.98 
0.99 
0.95 
0.99 
0.91 
0.93 
0.97 
1.00 
Table 4.6.1: Discriminant Validity of Second Order Constructs 
4.7 Structural Equation Modelling 
A major methodological breakthrough in the study of complex interrelations among 
variables has been the development and application of SEM (Joreskog, 1970). It 
represents the unification of two methodological traditions: factor analysis originating 
from psychology and psychometrics, and simultaneous equations (path analytic) 
modelling originating from econometrics (Kaplan and Elliot, 1997). Therefore, the 
standard SEM is composed of two parts - the measurement model (a sub-model in SEM 
that specifies the indicators of each construct and assesses the reliability of each construct 
for later use in estimating the causal relationships) and die structural model (the set of 
dependence relationships linking the model constructs). Once the measurement and 
structure models are specified, the researcher must choose a computer program for model 
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estimation and evaluation. The most widely used program is AMOS. There is no single 
statistical test that best describes the strength of a model. Instead, researchers have 
developed a number of goodness-of-fit measures to assess the results from three 
perspectives: (1) Overall fit, (2) Comparative fit to a base model, and (3) Model 
parsimony. The AMOS algorithm provides several such statistics that can be used to 
evaluate the hypothesized model and also suggests ways in which the model might be 
modified given sufficient theoretical justification. 
A. Overall Fit Measures 
The most fundamental measure of overall fit is the chi-square statistic (/'). Low /alues. 
which result in significance levels greater than 0.05, indicate that the actual and prtdicted 
input matrices are not statistically different, hence a good fit. However, the %" measure is 
often criticized for its over-sensitivity to sample size, especially in cases where the 
sample size exceeds 200 respondents (Hair et ai, 1992, pp. 490). As sample size 
increases, this measure has a greater tendency to indicate significant differences for 
equivalent models. A second measure of overall fit is the Goodness-of-Fit Index (GFl) 
provided by AMOS. GFI represents the overall degree of fit (the squared residuals from 
prediction compared to the actual data), but is not adjusted for the degrees of freedom. 
GFI ranges in value from 0 (poor fit) to 1 (perfect fit). Generally, a GFI value of greater 
than 0.90 is considered as acceptable (Segars and Grover, 1993). 
Another measure of overall fit is the Root Mean Square Error of Approximation 
(RMSEA). The RMSEA takes into account the error of approximation and is expressed 
per degree of freedom, thus making the index sensitive to the number of estimated 
parameters in the model; values less than 0.05 indicate good fit, values as high as 0.08 
represent reasonable errors of approximation in the population (Browne and Cudeck, 
1993), values range from 0.08 to 0.10 indicate mediocre fit, and those greater than 0.10 
indicate poor fit (MacCallum et ai, 1996). 
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B. Comparative Fit Measures 
This class of measures compares the proposed model to some baseline model (null 
model) - some realistic model that all other models should be expected to exceed. In 
most cases, the null model is a single construct model with all indicators perfectly 
measuring the construct, One of the most popular measures of this kind is the Normed Fit 
Index (NFI), which ranges from 0 (no fit at all) to 1 (perfect fit). A commonly 
recommended value is 0.90 or greater (Hair et al., 1992). 
C. Parsimonious Fit Measures 
This type of measure relates the goodness-of-fit of the model to the number of estimated 
coefficients required to achieve this level of fit. The basic objective is to diagnose 
whether model fit has been achieved by 'over-fitting' the data with too many coefficients. 
The most widely used measure of parsimonious fit is 'Adjusted Goodness of Fit Index 
(AGFI)' provided by AMOS. AGFT is an extension of GFI but adjusted by the ratio of 
degrees of freedom for the proposed model to the degrees of freedom for the null model. 
A recommended acceptance value of AGFI is 0.80 or greater (Segars and Grover, 1993). 
D. Modification Indices 
The AMOS program also provides modification indices that suggest possible ways of 
improving model fit, such as uncovering new relationships among constructs. However, 
one has to bear in mind that the modifications must have sufficient theoretical 
justification. 
E. Effect Size 
Effect size is a name given to a family of indices that measure the magnitude of a 
treatment effect. Unlike significance tests, these indices are independent of sample size. 
Effect size is commonly used to compliment structural equatton modelling (SEM) 
because SEM is a large-sample technique (e.g., 200 is the 'floor' size of the sample; 
larger sample sizes are more appropriate). When the test of a relationship deals with a 
large sample size, effect size helps researchers to differentiate between statistical 
significance and practical significance. In SEM, standardized structural or path 
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coefficients are the effect sizes calculated by the model estimation program. Often these 
values are displayed above their respective arrows on the arrow diagram specifying a 
liiodel. The interpretation is similar to regression: if a standardized structural coefficient 
is 2.0, then the latent dependent will increase by 2.0 standard units for each unit increase 
in the latent independent. In AMOS, the standardized structural coefficients are labelled 
'standardized regression weights', which are similar to the coefficients used to test the 
strength of relationships. The structural paths and loadings of substantial strength (as 
opposed to just statistically significant) should be at least 0.371 to be considered large 
indicating 13.8% of variance in the dependent variable that is accounted by the 
independent variable. Standardized paths should be at least 0.148 in order to be 
considered meaningful or medium effect. Meehl (1990) argues that anything lower may 
be due to what he has termed the crud factor where 'everything correlates to some extent 
with everything else' because of 'some complex unknown network of genetic and 
environmental factors'. Paths of 0.10, for example, represent at best a one-percent 
explanation of variance and thus, portray mediocre relationship. In summary, the effect 
size of 0.371 or above is considered large, the effect size between 0.100 and 0.371 is 
considered medium, and the effect size of 0.1 or below is considered small. 
Following concepts is used in interpreting the SEM table values: 
• The dependent variable increases by AMOS coefficient for each unit change in 
independent variable (latent variable). The negative sign before the coefficient 
implies that change is in opposite direction, i.e., increase in dependent variable 
will cause decrease in dependent variable. 
• In T-statistics, the regression coefficient is divided by standard errors. They are 
called t-values because statistically this type of sampling distribution follov s T-
distribution. In AMOS and other SEM programs this value is C.R. (critical ratio). 
which is coefficient divided by standard error. 
• P-values show whether the relationship is significant or not, '***' shows 
relationship is significant else relationship is not significant. 
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Since the measurement properties of each instrument in the current study have already 
been evaluated through comprehensive reliability analysis and factor analysis, the SEM 
model described in this section will focus on path analysis using the AMOS structural 
model. The significance of each path in the proposed structural model was tested and the 
overall goodness-of-fit of the entire structural equation model was assessed as well. 
4.7.1 Retailer Model 
The proposed structural model depicted in Figure 4.7.1 is a replicate of the theoretical 
framework presented in Chapter 3, Figure 3.3.1. There are three construct in the model: 
'Business Performance', 'Use of Information Technology' and 'Extent of Integration 
between Retailer and Supplier'. 'Use of Information Technology and Extent of 
integration between Retailer and Supplier' is regarded as the independent (exogenous) 
variable, and all business performance is dependent (endogenous) variables. 
4.7.1.1 Path Analysis: Initial Framework 
Figure 4.7.1 displays the structural model and Figure 4.7.3 shows the path analysis 
resulting from the initial AMOS structural modelling analysis. More detailed results are 
presented in Table 4.7.1. Out of the 3 supported relationships, one relationship had a 
large effect size and one relationship had a small effect size. The relationship between 
'Use of Information Technology' and 'Business Performance' is not significant. The 
initial model fit measures GFI= 0.60, AGFI = 0.40, RMSEA = 0.3 are nowhere near the 
reasonable fit indices. Hence, model modification (Kline, 1998) was initiated. 
Retailer Version Initial Model 
Relationship 
SECII—->SECIII(A) 
SECI—->SECni(A) 
AMOS Coefficients 
1.11 
0.03 
Effect Size 
Large 
Small 
t-vaiue 
26.581 
0.971 
Gn= 0.60 AGH = 0.40 RMSEA = 0.3 *** P 
P 
*** 
0.359 
< 0.001 
Support 
Yes 
No 
Table 4.7.1: Initial Structural Modelling Result (Retailer Version) 
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Figure 4.7.1: Initial Model: Retailer Version 
4.7.1.2 Path Analysis: Revised Framework 
After revising the structural model by removing the five insignificant items from 
Section-I (Extent of integration between retailers and suppliers) were trimmed and 
additional paths were made, the model was tested again using AMOS. The results are 
presented in Figure 4.7.2 and Table 4.7.2. Out of three paths, two paths have a t-vahie of 
greater than 2.0 and significantly at the 0.001 level. The path between Use of Information 
Technology and Business Performance is not significant, but since AMOS coefficient has 
negative value it implies that change is in opposite direction, i.e. increase in independent 
variable will cause decrease in dependent variable, but statistically insignificant and 
hence this relationship will not impact the final path diagram as depicted in 4.7.3. The fit 
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index of the revised structure has improved significantly and the results are presented in 
Table 4.7.2. 
Retailer Version Final Model 
Relationship 
SEC II —> SECIII(A) 
SEC I —> SECIII(A) 
SEC I —-> SECII 
AMOS Coefficients 
1.26 
-0.14 
0.78 
Effect size 
Large 
Small 
Large 
t-value 
18.76 
-2.26 
16.37 
P 
*** 
0.023 
*** 
Gn=0.93 AGn = 0,86 RMSEA = 0.09 *** P< 0.001 
Support 
Yes 
No 
Yes 
Table 4.7.2: Revised Structural Modelling Result (Retailer Version) 
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Figure 4.7.2: Revised Model: Retailer Version 
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AMOS Coefficient 1.26 
T - Value 18.76 
BUSINESS PERFORMANCE 
AMOS Coefficient-0.14 
T - Value -2.26 
USE OF INFORMATION 
TECHNOLOGY 
EXTENT OF RETAILER AND 
SUPPLIER INTEGRATION 
AMOS Coefficient 0.78 
T-Value 16.37 
Gn= 0.93 AGH = 0.86 RMSEA= 0.09 
Figure 4.7.3: Revised Path Diagram: Retailer Version 
4.7.2 Supplier Model 
The proposed structural model depicted in Figure 4.7.4 is a replicate of the theoretical 
framework presented in Chapter 3, Figure 3.3. There are three constructs in the nodel: 
'Business Performance', 'Use of Information Technology' and 'Extent of Integration 
between Retailer and Supplier'. 'Use of Information Technology' and "Extent of 
integration between Retailer and Supplier' are regarded as the independent (exogenous) 
variables, and 'Business Performance' is dependent (endogenous) variables. 
4.7.2.1 Path Analysis: Initial Framework 
Figure 4.7.4 displays the structural model and Figure 4.7.6 shows the path analysis 
resulting from the initial AMOS structural modelling analysis. More detailed results are 
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presented in Table 4.7.3. Out of the 3 supported relationships, one relationship had a 
large effect size and one relationship had a medium effect size. The relationship among 
'Use of Information Technology', 'Business Performance' and 'Extent of Integration 
between Retailers and Supplier' is significant at p<0.001 but the initial model fit 
measures are GH = 0.82, AGFI = 0.75, RMSEA = 0.16 which are nowhere near the 
reasonable fit indices. Hence, Model modification (Kline, 1998) was initiated. 
g>- i^ S«C"IA_ 
^^^^\-^-^^.' £ « aiA_^ 
q^-" 
l l l_& 
<!»_« 
<m 
^*-* 
11J 
<n-a 
<r<-a 
^i_3 > — @ 
I s\' St ».^6P1 SV S i tl.SSP I 
Figure 4.7.4: Initial Model: Supplier Version 
Relationship 
SECII—->SECIII(A) 
SECI—>SECIII(A) 
GH = 0.82 
Supplier Version Initial Model 
AMOS Coefficients 
0.94 
0.24 
Effect size 
Large 
Medium 
t-value 
24.04 
6.57 
P 
*** 
*** 
AGn = 0.75 RMSEA = 0.16 ***P< 0.001 
Support 
Yes 
Yes 
Table 4.7.3: Initial Structural Modelling Result (Supplier Version) 
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4.7.2.2 Path Analysis: Revised Framework 
After revising, the structural model by additional paths was drawn for Section-1 Extent 
of Integration between Retailers and Suppliers). The model was tested agairi using 
AMOS. The results are presented in Figure 4.7.5 and Table 4.7.4. Out of three patns, two 
paths have a t-value of greater than 2.0 and at a significant level of 0.001. The path 
between 'Extent of Integration between Retailers and Suppliers' and 'Business 
Performance' is not significant, but since AMOS coefficient has negative value it implies 
that change is in opposite direction, i.e. increase in independent variable will cause 
decrease in dependent variable , but statistically insignificant and hence this relationship 
will not impact the final path diagram as depicted in 4.7.6. The fit index of the levised 
structure has improved significantly and the results are presented in Table 4.7.4. 
( ^ ) W|SVSeclllA_SRA|^  
«a J SMSV SeclUA. 
SVSecniA_»=AP 
q1_a 
q1_b 
<J1_C 
q1_d 
q1_e >—(g) 
q1_f el2) 
q i j > — @ ) 
qU2 ! • * - — ^ ^ * ^ 
q1_3 H @ ) ^ 
I SV SaclLSOP I 
Figure 4.7.5: Revised Model: Supplier Version 
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Relationship 
SECII—>SECIII(A) 
SECI—>SECIII(A) 
SECl—>SECII 
Supplier Version Final Model 
AMOS Coefficients 
1.07 
-0.09 
0.96 
Effect size 
Large 
Small 
Large 
t-value 
6.34 
-0.57 
9.31 
Gn = 0.91 AGn = 0.86 RMSEA = 0.07 ***P-
P 
*** 
0.57 
*** 
c 0.001 
Support 
Yes 
No 
Yes 
Table 4.7.4: Revised Structural Modelling Result (Supplier Version) 
AMOSCoefficientl.07 
T - Value 6.34 
BUSINESS PERFORMANCE 
AMOS Coefficient .09 
T - Value -0.57 
USE OF INFORMATION 
TECHNOLOGY 
EXTENT OF RETAILER AND 
SUPPLIER INTEGRATION 
AMOS Coefficient 0.96 
T-Value 9.31 
Gn=0.91 AGH = 0.86 RMSEA= 0.07 
Figure 4.7.6: Revised Path Diagram: Supplier Version 
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4.8 Perception Gap Analysis 
The study also gives an important dimension by assessing the perception gap between the 
retailers. A gap analysis to measure the gap between perception ratings for evaluating the 
performance of the organisation resulting from supplier - retailer integration process in 
terms of agreeing to the factors (RV Sec III A) and satisfaction scale (RV Sec Id B), 
between factor influencing the selection of key or preferred suppliers (RV Sec VA) and 
degree of satisfaction achieved as a result of supplier selection process (RV Sec V B) 
based on the factor identified and between the importance of factor for evaluating retail 
stores operation (RV Sec VI A) and degree of satisfaction achieved as a result of retail 
stores operations (RV Sec VIB) based on the factors identified. 
4.8.1 Retailer Version 
For the sections for Retailer Version, paired samples t-test was run to see the significant 
difference between the mean scores of the respondents' perception. The paired samples 
t-test can be used to determine if two means are different from each other when the two 
samples that the means are based on were taken from the matched individuals or the same 
individuals. The details of the pairs are listed below 
Pair 1: Performance of the organisation resulting from supplier-retailer integration 
process in terms of agreeing to the factors (RV Sec III A) and degr'e of 
satisfaction achieved as a result supplier-retailer integration process impacting 
business performance (RV Sec III B). 
Hypothesis IRA for Pair 1: 
n o - Magree — fJsatisfaction 
rti. Jiagree f [^satisfaction 
Paired Samples Statistics Results: 
Paired Samples Statistics 
Pair 1 RV Sec IIIA 
RV Sec III B 
Mean 
4.22 
4.27 
N 
207.00 
207.00 
Std. 
Deviation 
0.57 
0.41 
Std. Error 
Mean 
0.04 
0.03 
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Paired Samples t-Tests: 
Paired Samples 
t -Tes t 
Pairl RV Sec III A and RV Sec III B 
Paired Differences 
Mean 
-0.05 
Std. 
Deviation 
0.38 
Std. 
Error 
Mean 
0.03 
95% 
Confidence 
Interval of the 
Difference 
Lower 
-0.10 
Upper 
0.00 
T 
-1.86 
df 
206 
Sig. 
(2-
tailed) 
0.06 
Interpretation of the Results: 
A paired samples r-test failed to reveal a statistically reliable difference between the 
means of agree scale (M = 4.22, s = 0.57) and satisfaction scale (M = 4.27, s = 0.41); and 
that the performance of the organisation resulting from supplier-retailer integration 
process have, / (206) = 1.86, p = 0.06 and a = 0.05. 
Hence, it may be concluded that there is no significant difference between the 
respondents' perception towards agreeing to performance of the organisation resulting 
from supplier-retailer integration process in terms of agreeing to the factors and degree 
of satisfaction achieved as a result supplier-retailer integration process impacting 
business performance. Hence, we fail to reject the null hypothesis. 
Pair 2: Factor influencing the selection of key or preferred supplier (RV Sec VA) and 
degree of satisfaction achieved as a result of supplier selection process (RV Sec 
V B) based on the factor identified. 
Hypothesis 7 for Pair 2: 
^ 0 - ^influence ~ M satisfaction 
^ l - l-linfluence r Msatisfaction 
Paired Samples Statistics Results: 
Paired Samples Statistics 
Pair 2 RV Sec VI A 
RV Sec VI B 
Mean 
4.20 
4.20 
N 
207.00 
207.00 
Std. 
Deviation 
0.63 
0.48 
Std. Error Mean 
0.04 
0.03 
190 
Paired Samples t-Tests: 
Paired Samples 
t - Test 
Pair 2 RV Sec V A and RV Sec V B 
Paired Differences 
Mean 
0.00 
Std. 
Deviation 
0.31 
Std. 
Error 
Mean 
0.02 
95% Confidence 
Interval of the 
Difference 
Lower 
-0.05 
Upper 
0.04 
t 
-0.22 
df 
206 
Sig. (2-
tailed) 
0.83 
Interpretation of the Results: 
A paired samples /-test failed to reveal a statistically reliable difference betwetn the 
means of influence scale (M = 4.22, s = 0.38) and satisfaction scale (M = 4.24. s = 0.37) 
and that the factor influencing the selection of key or preferred supplier and degree of 
satisfaction achieved as a result of supplier selection process based on the factor 
identified have, / (206) = 0.22, p = .83 and a = .05. 
Hence, it may be concluded that there is no significant difference between the 
respondents' perception towards agreeing and degree of satisfaction achieved in selt-cting 
key or preferred supplier. The statistical test indicates that the null hypothesis is not 
rejected. 
Pair 3: The importance of factor for evaluating retail stores operation (RV Sec VIA) 
and degree of satisfaction achieved as a result of retail stores operatiom {RV 
Sec VIB) based on the factors identified. 
Hypothesis 8 for Pair 3: 
W Q . flimportant "~ f-1 satisfaction 
^ 1 - ^important T- M satisfaction 
Paired Samples Statistics Results: 
Paired Samples Statistics 
Pair 3 RV Sec V A 
RV Sec V B 
Mean 
4.22 
4.24 
N 
207.00 
207.00 
Std. 
Deviation 
0.38 
0.37 
Std. Error M 
0.03 
0.03 
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Paired Samples t-Tests: 
Paired Samples 
t - Test 
Pair 3 RV Sec VIA and RV Sec VIB 
Paired Differences 
Mean 
-0.02 
Std. 
Deviation 
0.28 
Std. 
Error 
Mean 
0.02 
95% Confidence 
Interval of the 
Difference 
Lower 
-0.06 
Upper 
0.01 
t 
-1.25 
df 
206 
Sig. 
(2-
tailed) 
0.21 
Interpretation of the Results: 
A paired samples r-test failed to reveal a statistically reliable difference between the 
means of importance scale (M = 4.2, s = 0.63) and satisfaction scale (M = 4.2, s = 0.48) 
and that the importance of factor for evaluating retail stores operation and degree of 
satisfaction achieved as a result of retail stores operations have / (206) = 1.25, p = .21 
and a = .05. 
Hence, it may be concluded that there is no significant difference between the 
respondents' perception towards rating a factor and degree of satisfaction achieved as a 
result of retail stores operations. Based on the statistical evidences, the null hypothesis is 
not rejected. 
4.8.2 Supplier Version 
A gap analysis to measure the gap between perception ratings for evaluating the 
performance of the organisation resulting from supplier-retailer integration process in 
terms of agreeing to the factors (SV Sec III A) and satisfaction scale (SV Sec III B). For 
this section for supplier version paired samples t-test was run to see the significant 
difference between the mean scores of the respondent's perception. The paired sample 
t-test can be used to determine if two means are different from each other when the two 
samples that the means are based on were taken from the matched individuals or the same 
individuals. The detail of the pair is listed as follows: 
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Pair 1: Performance of the organisation resulting from supplier-retailer integration 
process in terms of agreeing to the factors (SV Sec III A) and degree of 
satisfaction achieved as a result supplier - retailer integration process 
impacting business performance (SV Sec III B). 
The hypothesis identified for measuring the gap between perceptions ratings for the pair 
is listed below: 
Hypothesis 2SA for Pair 1: 
Ho- l-lagree ~ ^satisfaction 
H i . fiagree r fisatisfaction 
Paired Samples Statistics 
Paired Samples Statistics 
Pairl SV Sec IIIA 
SV Sec III B 
Mean 
4.24 
4.22 
N 
200 
200 
Std. Deviation 
0.82 
0.73 
Std. Error Mean 
0.06 
0.05 
Paired Samples t-Tests 
Paired Samples Test 
Pair 
1 
RV Sec III A and 
RV Sec III B 
Paired Differences 
Mean 
0.02 
Std. 
Deviation 
0.29 
Std. 
Error 
Mean 
0.02 
95% Confidence 
Interval of the 
Difference 
Lower 
-0.02 
Upper 
0.06 
t 
1.05 
df 
199 
Sig. 
(2-
tailed) 
).29 
Interpretation of the Results: 
A paired samples ^test failed to reveal a statistically reliable difference between the 
means of agree scale (M = 4.24, s = 0.82) and satisfaction scale (M = 4.22, s = 0.73 and 
that the performance of the organisation resulting from supplier-retailer integration 
process have, t (206) = 1.05, p = .29 and a = .05. 
Hence, it may be concluded that there is no significant difference between the 
respondents' perception towards agreeing to performance of the organisation resulting 
from supplier -retailer integration process in terms of agreeing to the factors and degiee 
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of satisfaction achieved as a result supplier-retailer integration process impacting 
business performance. Hence, we fail to reject the null hypothesis. 
4.9 Interpretation of Overall Results 
4.9.1 Objective 1: Supplier-Retailer Integration 
Section 4.7.1.2 reported the revised structural modelling and the revised path for Retailer 
Version (Figure 4.7.3) was drawn keeping in mind the theoretical framework discussed in 
Chapter 3, Section 3.3. The hypothesized relationship between performance of retailer 
and supplier - retailer integration is: 
Hypothesis IRB 
Ho: Performance of retailer doesn't depend on the extent of supply chain 
integration. 
Hi: Performance of retailer depends on the extent of supply chain integration. 
The relationship is found to be insignificant at p < 0.001 with negative AMOS coefficient 
and t-values. Hence, we fail to reject the null hypothesis. This indicates that the change 
is in opposite direction, i.e. increase in independent variable will cause decrease in 
dependent variable, but since it is statistically insignificant so this relationship will not 
impact the final path diagram, that is, the business performance of retailer. It also implies 
that the scope for linking performance to integration activities between Retailers and 
suppliers are immense. Also, there is a gap of linkage between integration and 
performance; hence, potential to look more rigorously to integration activities to derive 
benefits in the overall performance of the organisation exists. 
Section 4.7.2.2 reported the revised structural modelling and the revised path for supplier 
(Figure 4.7.6) was drawn keeping in mind the theoretical framework discussed in 
Chapter 3, Section 3.3. The hypothesized relationship between performance of retailer 
and supplier-retailer integration is: 
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Hypothesis 2SB 
Ho-' Performance of supplier doesn 't depend on the extent of supply chain integration. 
Hi: Performance of supplier depends on the extent of supply chain integration. 
The relationship is found to be insignificant at p < 0.001 with negative AMOS coefficient 
and t-values. Hence, based on the statistical evidences, we fail to reject the null 
hypothesis. This indicates that the change is in opposite direction, i.e. increase in 
independent variable will cause decrease in dependent variable, but since it is statistically 
insignificant so this relationship will not impact the final path diagram, that i;., the 
business performance of retailer. As in retailer version the inferences are same, it implies 
that the scope for linking performance to integration activities between retailers and 
suppliers are immense. Also, there is a gap of linkage between integration and 
performance; hence, potential to look more rigorously to integration activities to aerive 
benefits in the overall performance of the organisation exists. 
So, a conclusion may be drawn that both from retailers perspective and suppliers 
perspective a gap between performance and integration activities is clearly evident, it 
implies that more focused integration activities between the parties is required to have a 
clear cut impact on the overall business performance of the parties involved for a win -
win situation. 
4.9.2 Objective 2: Information Technology Use 
Section 4.7.1.2 reported the revised structural modelling and the revised path for Retailer 
Version (Figure 4.7.3) was drawn keeping in mind the theoretical framework discussed in 
Chapter 3, Section 3.3. The hypothesized relationship between supply chain integration 
process and extent of Information Technology use is: 
Hypothesis 3 
Ho: There is no relationship between supply chain integration process between 
retailer and supplier and extent of Information Technology use in a retail 
organisation. 
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Hi: There is a relationship between supply chain integration process between retailer 
and supplier and extent of Information Technology use in a retail organisation. 
It is found to be significant at p < 0.001. Hence, the null hypothesis is rejected. 
Information Technology provides the feature and fit to the requirement of integration 
process between retailer and supplier. The revised path (Figure 4.7.3) indicates that 
Information Technology use is dependent on the level of integration, more integration 
activities would call for more use of Information Technology. 
Section 4.7.2.2 reported the revised structural modelling and the revised path for supplier 
(Figure 4.7.6) was drawn keeping in mind the theoretical framework discussed in 
Chapter 3, Section 3.3. The hypothesized relationship between supply chain integration 
process and extent of Information Technology use is: 
Hypothesis 4 
Ho: There is no relationship between supply chain integration process between 
retailer and supplier and extent of Information Technology use in a supplier 
organisation. 
Hi: There is a relationship between supply chain integration process between retailer 
and supplier and extent of Information Technology use in a supplier 
organisation. 
It is found to be significant at p < 0.001. Hence, the null hypothesis is rejected. 
Information Technology provides the feature and fit to the requirement of integration 
process between retailer and supplier. The revised path (Figure 4.7.6) indicates that 
Information Technology use is dependent on the level of integration, more integration 
activities would call for more use of Information Technology. 
Section 4.7.1.2 reported the revised structural modelling and the revised path for Retailer 
Version (Figure 4.7.3) was drawn keeping in mind the theoretical framework discussed in 
Chapter 3, Section 3.3. The hypothesized relationship between performance of retailer 
and extent of Information Technology use is: 
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Hypothesis 5 
Ho: Performance of retailer doesn 't depend on the extent of Information Technology 
use. 
Hi: Performance of retailer depends on the extent of Information Technology use. 
It is found to be significant at p < 0.001. Hence, the null hypothesis is rejt^cted. 
Information Technology provides the feature and fit to the requirement of integiation 
impacting the overall business performance of retailers. This indicates the performance of 
retailers depends on the extent of Information Technology use. 
Section 4.7.2.2 reported the revised structural modelling and the revised path for Sujiplier 
(Figure 4.7.6) was drawn keeping in mind the theoretical framework discusst-d in 
Chapter 3, Section 3.3. The hypothesized relationship between performance of sui)plier 
and extent of Information Technology use is: 
Hypothesis 6 
Ho: Performance of supplier doesn't depend on the extent of Information Technology 
use. 
Hi: Performance of supplier depends on the extent of Information Technology use. 
It has been found to be significant at p < 0.001. Hence, the null hypothesis is rejected. 
Information Technology provides the feature and fit to the requirement of integration 
impacting the overall business performance of suppliers. This indicates the performance 
of suppliers depends on the extent of Information Technology use. 
Hence, a conclusion may be drawn that both from retailers' perspective and suppliers" 
perspective that it is imperative to use of Information Technology for improving over 
business performance of the partners involved and level of integration betweer the 
partners demands the extent of Information Technology use. 
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4.9.3 Objective 3: Purchasing Strategy 
In reference to Section 4.4.5 and Table 4.4.14 (convergent validity) and Table 4.4.15 
(discriminant validity), two constructs were identified and the differences between '/T. 
values from the pair of construct is statistically significant at p < 0.001 level thus 
indicating high degree of discriminant validity amongst the two construct. 
The detailed requisites of an effective purchasing strategy on basis of important factors 
identified in the research work are presented below: 
Construct I: Internal Standards (RIS) 
This construct comprises of the following items which were found to be having a good 
model fit indices as GH= 0.94, AGn= 0.90 and RMSEA= 0.06: 
1. Objective. 
2. Roles and responsibilities. 
3. Documented standard procedures. 
4. Sourcing decisions 
5. Supplier selection procedures 
6. Supplier agreement 
7. Supplier/ vendor development programmes 
8. Audits / assessment of suppliers 
9. Certification of suppliers 
10. Purchasing cycle 
11. Price determination 
Construct 2: Service Measures (RSM) 
This construct comprises of the following items which were found to be having a good 
model fit indices as Gn= 0.94, AGn= 0.90 and RMSEA= 0.06 
1. Stock out frequency 
2. Relationships with suppliers 
3. Partnering with suppliers 
4. Delivery time 
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5. Response time 
6. Packaging abilities 
7. Shipping capabilities 
8. Logistics 
9. Use of latest technology 
10. Legal aspects 
11. Ethics in purchasing 
4.9.4 Objective 4: Supplier Selection Process 
In reference to Section 4.4.6 and Table 4.4.17 (convergent validity) and Table 4.4.18 
(discriminant validity) , three constructs were identified and the differences between yl 
values from the different pairs of construct is statistically significant at p < 0.001 level 
thus indicating high degree of discriminant validity amongst the two construct. 
The detailed factors and criteria important for selecting suppliers by the retaik-rs to 
presented below: 
Construct 1: Pre Selection Criteria (RPI) 
This construct comprises of the following items which were found to be having a perfect 
model fit indices as G n = 0.99, AGFI= 0.98 and RMSEA= 0.00 
L Geographical compatibility 
2. Technical expertise 
3. Insurance and litigation history 
4. References / reputation of suppliers 
5. Presence of certifications or other documentations 
Construct 2: Service Criteria (RSI) 
This construct comprises of the following items which were found to be having a perfect 
model fit indices as GFI= 0.99, AGFI= 0.96 and RMSEA= 0.00: 
1. Commitment to quality 
2. Overall product quality 
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3. Customer service level 
4. Delivery of correct quantity 
5. Ability to meet delivery date 
6. Price of materials, parts and services 
Construct 3: Relationship Criteria (RRI) 
This construct comprises of the following items which were found to be having a very 
good model fit indices as GH= 0.99, AGn= 0.95 and RMSEA= 0.05: 
1. Open to site evaluation /audits 
2. Flexible contract terms and conditions 
3. Willingness to share sensitive information 
4. Trustworthiness 
5. Willingness to integrate supply chain 
4.9.5 Objective 5: Retail Shelf Management and Inventory Management 
In reference to Section 4.4.8 and Table 4.4.23 (convergent validity) and Table 4.4.24 
(discriminant validity) , four constructs were identified and the differences between ^2 
values from the different pairs of construct is statistically significant at p < 0.001 level 
thus indicating high degree of discriminant validity amongst the two construct. 
The detailed factors and criteria identified to be important for retail operations are: 
Construct 1: Order Management (ROI) 
1. We can accurately tell our customers when their orders will arrive. 
2. Customers have real time access to product availability. 
3. Customers can modify orders online (e.g., change quantities, add or delete items). 
4. Customer order information is visible to our suppliers. 
This construct comprises of the following items which were found to be having a perfect 
model fit indices as Gn= 0.99, AGFI= 0.99 and RMSEA= 0.00 
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Construct 2: Fulfilment (RFI) 
1. Multi-part shipments are merged prior to delivery. 
2. Customers can select the channel to place orders (e.g., orders on web and picl* up at 
physical stores). 
3. Customers can track order fulfilment on the web. 
This construct comprises of the following items construct validity could not be run 
because AMOS requires at least four items to do this analysis, but discriminant validity 
results showed this construct is significantly different from other constructs at p < 0 001. 
Construct 3: Inventory Management (RII) 
1. Suppliers have visibility of our inventory. 
2. We have visibility of inventory held by our suppliers. 
3. We have visibility of in-transit inventory. 
4. Inventory is positioned optimally across our supplier network to minimize our cc>sts. 
5. Inventory is positioned optimally across our supplier network to enhance delivery 
speed. 
6. Our inventory is continuously replenished rather than replenished in large batch 
quantities. 
This construct comprises of the following items which were found to be havmg a 
reasonably good model fit indices as GFI= 0.98, AGFI= 0.92 and RMSEA= 0.08 
Construct 4: Shelf Replenishment at Retail Outlets (RRI) 
1. Observation delay. 
2. Checkout delay. 
3. Delays in locating products in the backroom or on shelf. 
4. Delays in moving products from backroom to shelf. 
5. Time needed in filling the shelf up to the maximum allocation. 
6. Updating inventory record with EPOS data from customer check out. 
7. Updating inventory record when quantity of product on the shelf is entered b> the 
manual worker who observes inventory quantity on the shelf for each SKU on a 
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periodic basis. 
8. Updating inventory record when quantity of product on the shelf is entered by die 
manual worker who inputs estimated quantity to inventory system if inventory on the 
shelf is low. 
9. Updating inventory record when quantity of product on die shelf is entered by the 
manual worker who gets an estimate of quantity of product in the backroom from 
inventory system. 
10. Updating inventory record when quantity of product on the shelf is entered by the 
manual worker whenever available, who makes sure that inventory in the backroom is 
updated. 
This construct comprises of the following items which were found to be having a very 
good model fit indices as GFI= 0.98, AGFI= 0.96 and RMSEA= 0.02. 
Hypothesis 9 
Ho: There is no relationship between inventory management and retail shelf 
replenishment. 
Hj: There is a relationship between inventory management and retail shelf 
replenishment. 
Table 4.9.1 presents the relationship between two constructs, 'Inventory Management' 
and 'Retail Shelf Replenishment'. Correlation between these two construct is very weak 
(0.056), and the p-value is 0.425. This is consistent with the correlation. This is nowhere 
near either alpha (0.05 or 0.01); in other words because p-value exceeds alpha, it is not 
statistically significant. Thus, based on the statistical evidences, the null hypothesis is not 
rejected. Here, it is to be noted that the result is an indication of a linear relationship 
between the two variables; however scope remains to study the existence of non-linear 
relationship between the two. 
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Correlation 
Retail Shelf 
Replenishment 
(RRI) 
Pearson Correlation 
Sign. ( 2 - tailed) 
N 
Inventory Management (RII) 
0.056 
0.425 
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Table: 4.9.1: Relationship between Inventory Management and Retail Shelf Replenishnient 
A conclusion may be drawn keeping in mind the revised path Figure 4.7.3 Retailer 
Version indicates that the path between supplier - retailer integration and performance is 
statistically insignificant and hence this relationship will not impact the final path in the 
model, that is, the retail organisation's overall performance, hence, this gap is reflected 
directly on the retail operations in context to inventory management and retail shelf 
replenishment in a retail outlet. It is evident from the Retailers Model and the correlation 
results that focusing more on integration activities between retailer and supplier would 
result into improving the relationship between inventory management and retail shelf 
replenishment in a retail outlet. This would in turn impact positively on the overall 
business performance of a retail organisation. 
4.10 Summary 
The research work made an attempt to understand the performance measurements for 
organised retail business from the perspective of supply chain management. Based en the 
literature review a theoretical framework was made and two sets questionnaire (for 
retailers and their key suppliers) were designed. The retailers' and suppliers responses 
and the theoretical framework were tested using Structural Equation Modelling in 
AMOS 19.0 version. A very important conclusion was drawn for the research worl that 
there was no significant difference in opinions on performance indicators, prerequisites of 
purchasing strategy, supplier selection criteria and factors important for retail operations. 
Overall the results indicated that business performance and integration activities in Retail 
Sector are not aligned and this area may be seen as a potential area for improvemeni and 
designing the right performance metrics for assessing integration between supplier and 
retailer. Aligning these measures with the overall objective of the organisation may bring 
in a huge impact in improving the performance of a retail organisation. Moreover the 
findings reveal that Information Technology use is dependent on the level of integration. 
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more integration activities would call for more use of Information Technology. The result 
also shows that Information Technology provides the feature and fit to the requirement of 
integration impacting the overall business performance of retailers. This indicates that the 
performance of retailers depends on the extent of Information Technology use. The study 
has also identified the important factors required for an effective purchasing strategy, 
supplier selection criteria and factors important for retail operations; all of which will 
have a positive impact on the business performance of a retail organisation. 
The next chapter will conclude with Conclusions, Recommendations, Limitations and 
Scope for Future Research. 
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Chapter-5 
CONCLUSION AND RECOMMENDATIONS 
The present research is about the Supply Chain Performance Management in [ndian 
Organised Retail Industry. The research work covers two aspects. Firstly, the study of 
integration from the perspective of suppliers and retailers, use of Information Technology 
in providing feature and fit to the integration process and the assessment of integrations 
impact on overall business performance. Secondly, it identifies the important parameter 
playing a key role in integration process between suppliers and retailers. This ciiapter 
provides (1) Summary of research findings and major contributions, (2) Implications for 
practitioners, and (3) Limitations of the research and recommendations for uture 
research. 
5.1 Summary of Research Findings and Major Contributions 
Today supply chain process is a core business process of major importance fc r the 
realisation of business strategy. It determines numerous key performance indicators of an 
organisation and has a major impact in its profitability and competitiveness. Therefore, 
supply chain can be considered as the most suitable operational framework for a 
transformation process to be based on. Overall organisational performance is meani to 
reflect the satisfaction rate of all interested parties (customers, employees, stakeholders, 
suppliers and social partners). 
The analysis of the transformation process focuses on the distinct supply chain processes, 
which are interrelated from procurement of goods to delivery of finished goods and t very 
company faces a different set of challenges and issues with respect to transforming their 
supply chains and integrating with companywide growth strategies. 
The challenge is to integrate supply chains execution with the overall corporate business 
strategy, and to use the supply chains as a catalyst for business transformation or business 
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reinvention. These challenges are faced by one of the most booming industry in India 
today- the Indian Retail Industry. 
The challenges which were identified in this research work are: 
(1) Linking supply chain strategy to overall business strategy and aligning supply 
chain initiatives to business objectives, 
(2) Managing the sources of supply by developing partnerships with suppliers to 
reduce the costs of materials and receive materials as needed, 
(3) Develop a supply chain information systems strategy that can support decision 
making at all levels of the supply chain and offers a clear view of the flow of 
products, and 
(4) Adopting cross-functional and cross-business performance measures that link 
every aspect of the supply chain. 
Keeping the above challenges identified in this research work, this study through a 
systematic empirical analysis attempted to get into the roots of retail supply chain issues 
and tap the parameters responsible for making a substantial impact on the performance of 
an organisation. 
Performance measurement of supply chain in highly diversified retail industry is 
challenging due to participation of so many retailers, manufacturers, suppliers, logistics 
and other service providers who are geographically dispersed. It is difficult to point out 
one particular entity within the chain for performance results. It is even more difficult to 
measure performance in inter-organisation environment when performance measurement 
within a single organisation possesses so much challenge. 
During literature review, it has been observed that different studies (Beamon, 1999; 
Beamon and Chen, 2001; Gunasekaran et al, 2001, 2004) have indicated that the 
majority of the limitations stated by Neely et al. (1995) are quiet in case of performance 
measurement systems for supply chains and there is need for new measurement system 
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which can address these deficiencies. Recent empirical work (Frohlich and Westbrook, 
2001; Vickery et al, 2003; Childerhouse and Towill, 2003; Gimenez and Ventura. 2005) 
shows compelling empirical evidence for the relationship between integration and 
performance. Referring to Chapter 2, empirical evidences seems to be over whelming, a 
part of the literature doubts the results and approach taken in supply chain integration 
research. 
Starting from the well known and often cited article of Fisher (1997) an inci easing 
number of researchers has realized that supply chain integration might need a more 
tailored approach in order to be successful. One possible way to further explore that is to 
include context (Ho et al, 2002) or business conditions (Van Donk and Van der Vaart. 
2004, 2005; Van der Vaart and Van Donk, 2006). 
Section 2.2.1 and 2.2.3 explicitly explored many research work and studied their 
arguments towards the extend of integration and its impact on business performance, like. 
the former adversarial relationships between suppliers and customers change to c ne of 
mutual support and cooperation (Vokurka and Lummus, 2000). Higher level of supply 
chain integration will allow organisations to meet customers' needs faster and more 
efficiently than non-integrated organisations (Magretta, 1998a). A highly integrated 
supply chain is a real representation of superior SCM performance. Organisations that 
operate in isolation are placing themselves at competitive disadvantage (Wood, 1997). 
Despite the strong consensus over the strategic importance of supply chain integration 
(SCI) (Clinton and Closs, 1997; Cooper et al, 1997; Handfield and Nichols, 1999), little 
is known about the relationship between supply chain integration and its impact on 
performance (Frohlich and Westbrook, 2001). Many researchers questioned whether 
supply chain integration is a reality or a vision (Bauknight, 2000; Fawcett and Magnan. 
2002; Hammer, 2001; Neuman and Samuels, 1996). A need exists for causal models that 
will explain why and how integration will improve performance (Frohlich and 
Westbrook, 2001). 
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In line with the literature survey, the research work has identified a causal model to 
explain why and how integration will improve performance. The research work has 
attempted to elaborate the understanding of issues relating to supply chain integration, 
assess the level of logistical integration among the supplier and retailer and to determine 
whether a linkage exists between implementation of the integrated supply chain concept 
and a firm's performance. 
To address the gaps in the existing supply chain relationship, some important questions 
considered in this research have been as follows: 
1. In dynamic retail industry, what are the key factors having greatest impact on the 
retail supply chain performance? 
2. What is the extent of role played by Information Technology in the supply chain 
integration process in improving the overall business performance? 
3. What important performance measures should be included to appropriately assess the 
performance of retail supply chain? 
4. Do purchasing strategy and its component play a role in improving the performance 
measures? 
5. What are the underlying dimensions of supplier selection and assessment that 
managers consider being important in making purchase decisions and how do these 
dimensions impact the business performance? 
6. What are the important factors for evaluating retail operations more specifically the 
shelf management and inventory management? 
Based on the above questions and the detailed summary in Chapter 2, the major 
objectives of this research have been presented as below: 
1. To examine the role of supplier - retailer integration in business performance of the 
retail organisations. 
2. To study the extent to which Information Technology provides the feature and fit to 
the requirement of supply chain integration process between retailer and supplier. 
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3. To study the purchasing strategy of retail organisations and explore the requisites of 
effective purchasing strategy. 
4. To investigate the supplier selection process and identify the factors and criteria of 
selection. 
5. To examine the inter-relationship between retail shelf management and inventory 
management. 
Extensive Literature review, discussions with academicians and interviews with supply 
chain experts and practitioners have been used as the basis for developing the constructs 
for the study. Through this effort, six key supply chain operation parameters emerged 
(a) Supply Chain Integration, 
(b) Role of Information Technology in Supply Chain Integration. 
(c) Supply Chain Integration and Business Performance, 
(d) Purchasing Strategy, 
(e) Linking the Supplier Selection and Assessment, and 
(f) Retail Operations. 
A theoretical framework enables to predict the interrelationships between different 
constructs, in this research work attempts have been made to predict the interrelationships 
between organisations business performance, extent of integration between two partners 
and extent of Information Technology use in providing feature and fit to the integration 
process and finally assess its impact on the business performance of the organisation. 
The result of data analysis and research objective-wise findings of the study can be 
tabulated as follows. 
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To examine the role of supplier - retailer integration in business 
performance of the retail organisations. 
Objective 1 
Null Hypothesis Data Analysis Result 
IR. Ho: There is no significant difference between 
perception rating on performance of the 
organisation resulting from supplier-
retailer integration process in terms of 
agreeing to the factors and degree of 
satisfaction achieved as a result supplier-
retailer integration process impacting 
business performance (Retailer Version). 
We failed to reject 
the null hypothesis. 
IRB HQ: Performance of retailer doesn't depend on 
the extent of supply chain integration. 
We failed to reject 
the null hypothesis. 
2SA HO; There is no significant difference between 
perception rating on performance of the 
organisation resulting from supplier-
retailer integration process in terms of 
agreeing to the factors and degree of 
satisfaction achieved as a result supplier-
retailer integration process impacting 
business performance (Supplier Version). 
We failed to reject 
the null hypothesis. 
2SB HO'. Performance of supplier doesn't depend on 
the extent of supply chain integration. 
We failed to reject 
the null hypothesis. 
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Objective 2 To study the extent to which Information Technology provides the 
feature and fit to the requirement of supply chain integration process 
between retailer and supplier. 
Null Hypothesis 
3 
4 
5 
6 
Ho: There is no relationship between supply 
chain integration process between retailer 
and supplier and extent of Information 
Technology use in a retail organisation. 
HQ: There is no relationship between supply 
chain integration process between retailer 
and supplier and extent of Information 
Technology use in a supplier organisation. 
HQ: Performance of retailer doesn't depend on 
the extent of Information Technology use. 
HQ: Performance of supplier doesn't depend on 
the extent of Information Technology use. 
Data Analysis Result 
Null hypothesis 
rejected. 
Null hypothesis 
rejected. 
Null hypothesis 
rejected. 
Null hypothesi.*^  
rejected. 
Objective 3 To study the purchasing strategy of retail organisations and explore the 
requisites of effective purchasing strategy. 
Research 
Findings 
Two constructs identified (refer 4.9.3): 
1. Internal Standards, and 
2. Service Measures. 
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Objective 4 
Research 
Findings 
7 
To investigate the supplier selection process and identify the factors and 
criteria of selection. 
Three constructs have been identified (refer Para 4.9.4): 
1. Pre Selection Criteria, 
2. Service Criteria, and 
3. Relationship Criteria. 
Null Hypothesis 
HQ: There is no significant difference between 
the respondents' perception towards 
agreeing and degree of satisfaction achieved 
in selecting key or preferred supplier. 
Data Analysis Result 
We failed to reject 
the null hypothesis. 
Objective 5 
Research 
Findings 
8 
9 
To examine the inter-relationship between retail shelf management and 
inventory management. 
Four constructs have been identified (refer Para 4.9.5): 
I. Order Management, 
2. Fulfilment, 
3. Inventory Management, and 
4. Shelf Replenishment at Retail Outlets. 
Hypothesis 
HQ: There is no significant difference between 
the respondents' perception towards rating 
a factor and degree of satisfaction achieved 
as a result of retail stores operations. 
HO: There is no relationship between inventory 
management and retail shelf replenishment. 
Data Analysis Result 
We failed to reject 
the null hypothesis. 
We failed to reject 
the null hypothesis. 
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The research work with the help of the identified path indicates that business 
performance and Integration activities are working in isolation, and to bring in ;; strong 
impact in improving business performance, the need to relook into integration activities 
in retail sector is a must. Retail Industry has witnessed many failures in recent years; the 
organised retail sector in India is yet to achieve the robust rapid growth tliat was 
projected a few years back based on the huge market potential. Analyzing various 
important factors required for an effective and integrated retail supply chain, the study 
throws light into the need of linking integration and business performance. Integration 
between supplier and retailer need to be redesigned and a linkage must be established 
with business performance, with clear achievable performance measures. 
Another major finding of the study is, in order to establish linkage between integration 
and performance. Information Technology should act as an enabler. According to the 
findings, Information Technology is driven by the level of integration planned for hence, 
a major conclusion may be drawn from the above analogy that to have a significant 
impact on business performance, a strategic move is required to decide the le\el of 
integration which in turn would call for Information Technology investments The 
findings also shows clearly a significant impact on business performance is driven by 
Information Technology use, hence, to link integration to business perfoimance. 
Information Technology would play a key role in building a long, sustainable, profitable 
supplier-retailer relationship. 
The study also draws some major conclusion in identifying key factors in operational 
areas like purchasing strategy and supplier selection which plays a key strategic role in 
initiating and sustaining relationships between suppliers and retailers. In designing a 
purchasing strategy it has been empirically identified diat two factors 'Internal Standards' 
and 'Service Measures' are critical for initiating a relationship and througfi these 
measures a retail organisation can develop metrics for assessing the quality of 
deliverables in terms of service measures and being guided through measurable internal 
standards for operating in a win-win model. 
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In same line, the research work empirically identified three factors as a selection criteria 
for suppliers and these factors are 'Pre Selection Criteria', 'Service Criteria' and 
'Relationship Criteria'. It is to be noted here that these factors were identified and 
validated keeping in mind the supplier selection process and the deliverables expected 
from the suppliers after the relationship is established. Pre selection criteria focuses 
mainly on those dimensions which are assessed to understand the compatibility of two 
parties, after that, service criteria would call for the actual deliverables which will impact 
the performance of the organisation, and finally, the relationship criteria will ensure that 
the relation between retailers and suppliers are evaluated at every stage to identify gaps 
and work towards continuous improvement. These factors under purchasing strategy and 
supplier selection criteria may be implemented by retailers to bring in significant 
improvement in the overall business performance. 
Another conclusion is drawn that indicates that the path between supplier-retailer 
integration and performance is statistically insignificant and hence this relationship will 
not impact the final path in the model, that is, the retail organisation's overall 
performance. This finding would directly help retailer to look into the bottle necks and 
gaps between retail shelf replenishment and inventory management. In order to narrow 
this gap, the first finding of the study may be referred here, that is, to have better 
relationship between retail shelf replenishment and inventory management, integration 
activities between supplier and retailers need to be strengthened. If correct measures are 
taken by retailers to strengthen the integration activities, this will lead to a better 
relationship between retail shelf replenishment and inventory management, and this 
would be reflected in improved operational efficiencies and a significant impact on 
overall business performance. 
5.2 Implications for Practitioners 
The following key findings of the study will likely to play very important role for Indian 
Retailers, in particular, in formulating fiiture strategic integration plans and achieving the 
desired business performance with optimum inputs of resources and will help in 
sustainable growth and continuous improvement of its supply chain management 
operations. 
214 
Finding 1: Business performance and integration activities are working in 
isolation. 
Implication: The resources employed for integration are not yielding the ex[)ected 
improvement in business performance. Although retailers are putting 
much effort and resources for integration with suppliers to improvt their 
business performances, the finding of the study indicate thit the 
performance of retailers doesn't depend on the extent of supply chain 
integration. Rather, it has come up during the study that these two 
activities - business performance improvement and integration - are 
working in isolation. Integration is required to be considered as an 
important enabler for business performance where the retailers should 
carry out proper study before deciding on the level of investment of its 
resources. 
The study indicates a wide gap between the objective of integration of 
retailers and the integration activities they are performing. Hence, 
practitioners must carefully evaluate various activities being undertaken 
for integration and redesign the integration to clearly establish a linkage 
with business performance. For effective monitoring and implementation 
of any integration plan, identification of clear measureable perfornance 
parameters is essential. 
Finding 2: In order to establish linkage between integration and performance, 
Information Technology should act as an enabler. 
Implication: Practitioner should understand the need of IT to build a positive 
integration frame-work for achieving desired business performance. The 
finding reinforces IT as an important tool for integration and performance 
for the Retailers. In this age of Information Technology, practitioner can 
not undermine the importance and necessity of IT if he wants to compete 
in the industry and achieve improved business performance and 
integration with his suppliers. 
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Although, the need of basic IT infrastructure for integration is re-
established in this finding, the next finding gives an insight to the level of 
investment in IT for integration with the suppliers that practitioners may 
look for. 
Finding 3: Information Technology is driven by the level of integration planned for. 
Implication: The myth or belief of many retailers that huge investment in IT will ensure 
higher integration is broken here. The study clearly establishes that mere 
investments in IT do not necessarily yield better integration which will in 
turn yield improved business performance. To have any significant impact 
on business performance, a strategic move is required to be taken by the 
practitioners to decide the level of integration which in turn would call for 
Information Technology investments. So, the investment in IT should be 
worked out based on the strategic decision taken on the planned business 
performance and the integration required to achieve the performance level. 
Finding 4: A significant impact on business performance is driven by Information 
Technology use. 
Implication: This finding again reinforces the need of IT for improvement in business 
performance of the retailers. Practitioners should always keep in mind that 
to link integration to business performance. Information Technology 
would play a key role in building a long, sustainable, profitable supplier-
retailer relationship. So, retailers who are looking for sustainable business 
performance and growth in future must take strategic decisions on creation 
of basic IT infrastructure today failing which the lack of proper IT support 
for integration and performance will put them in competitive disadvantage 
in near future. 
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The following path diagram reflects the summary of Findings 1 to 4 above. 
BUSiriESS PERFORAAANCE 
USE OF INFORMATION 
TECHNOLOGY 
EXTENTOFRETAIlfRAND 
SUPPLIER INTEGRATION 
'Business Performance' of a retailer is dependent on both 'Extent of Retailer and 
Supplier Integration' and 'Use of IT'. But the resource to be engaged for 'Use of IT' is 
decided based on the pre-decided 'Extent of Retailer and Supplier Integration' carefully 
planned by the retailer. Mere investment in IT infrastructure without examining its 
relevance to achieve desired level of integration will only increase the cost of overall 
operation and no significant improvement in business performance will be achieved So 
the retailers must focus to build a robust and systematic process to assess integration level 
requirement with individual or group of suppliers and then plan and invest in suitable IT 
infrastructure to optimise return on investment. This is also likely to build an 
envu-onment of mutual benefits with the suppliers as the suppliers will also likt-ly to 
invest in IT based on the level of integration requirement. 
Findings: 'Internal Standards' and 'Service Measures' as key factors in 
purchasing strategy. 
Implications: The study also aims at developing an effective purchasing strategy for 
retailer for business performance improvement. Identifying the twci key 
factors - 'Internal Standards' and 'Service Measures' - will reduce the 
efforts and increase the effectiveness in developing an effective 
purchasing strategy by retail organisation. The study further helps in 
identifying the important parameters, under these two key factors, which 
are statistically distinct and significant for developing the purchasing 
strategy as follows. 
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Key factor: Internal Standards (RIS) 
1. Objective. 
2. Roles and responsibilities. 
3. Documented standard procedures. 
4. Sourcing decisions. 
5. Supplier selection procedures. 
6. Supplier agreement. 
7. Supplier/ vendor development programmes. 
8. Audits / assessment of suppliers. 
9. Certification of suppliers. 
10. Purchasing cycle. 
11. Price determination. 
Key factor: Service Measures (RSM) 
1. Stock out frequency. 
2. Relationships with suppliers. 
3. Partnering with suppliers. 
4. Delivery time. 
5. Response time. 
6. Packaging abilities. 
7. Shipping capabilities. 
8. Logistics. 
9. Use of latest technology. 
10. Legal aspects. 
11. Ethics in purchasing. 
Thus with the help of above parameters, the practitioners should put 
emphasis on building measureable internal standards and develop metrics 
for assessment of the quality of deliverables in terms of service measures. 
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Finding 6: 'Pre Selection Criteria', 'Service Criteria' and 'Relationship Criteria' as 
key factors in suppliers selection. 
Implication: Identification of these three key factors will help organisations for long 
term sustainable relationships with their key suppliers. With these factors. 
practitioners will find it convenient to identify their key suppliers who are 
compatible and can work to build the lasting relationships with tht;m for 
business development and growth. Pre-selection criteria will help to 
understand and assess the compatibility of the two parties. Service criteria 
will help to identify and focus on the actual deliverables impacting the 
performance of the organisation. The relationship criteria will help to 
ensure that the relation between retailers and suppliers are evaluated at 
every stage to identify gaps and work towards continuous improvement. 
Thus, retailers can bring in significant improvement in the overall business 
performance. 
The study further helps to identify various important, distinct and 
significant factors to be considered for building these three criteria for the 
organisation as follows: 
Pre Selection Criteria: 
1. Geographical compatibility. 
2. Technical expertise. 
3. Insurance and litigation history. 
4. References / reputation of suppliers. 
5. Presence of certifications or other documentations. 
Service Criteria: 
1. Commitment to quality. 
2. Overall product quality. 
3. Customer service level. 
4. Delivery of correct quantity. 
5. Ability to meet delivery date. 
6. Price of materials, parts and services. 
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Relationship Criteria: 
1. Open to site evaluation /audits. 
2. Flexible contract terms and conditions. 
3. Willingness to share sensitive information. 
4. Trustworthiness. 
5. Willingness to integrate supply chain. 
Thus the study aims not only to discuss the significance of supplier 
selection strategy of the retail organisation for overall business 
development but also to put an attempt to identify the factors need to be 
included for an effective supplier selection process by the practitioners. 
Finding?: There is no relationship between 'Inventory Management' and 'Retail 
Shelf Replenishment'. 
Implication: The finding of the study clearly establishes one of the key reasons of 
failure of many retailers in India. There is a wide gap between the 
inventory management activities and retail shelf management system in 
the industry. Loss of potential sales coupled with blocked idle money due 
to inefficient shelf replenishment system and poor inventory management 
will likely to lead any dynamic fast growing industry like retail into 
trouble. Hence, practitioners must put due emphasis on reducing this gap 
so that the retail shelf management and inventory management system of 
the organisation work hand in hand and not in isolation as came out during 
this study. This activity should be carried out as an integral part of the 
integration program with the suppliers for effective business development. 
The study goes further in identifying detailed factors and criteria important 
for retail operations as follows: 
Order Management: 
1. We can accurately tell our customers when their orders will arrive. 
2. Customers have real time access to product availability. 
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3. Customers can modify orders online (e.g., change quantities, add 
or delete items. 
4. Customer order information is visible to our suppliers. 
Fulfilment: 
1. Multi-part shipments are merged prior to delivery. 
2. Customers can select the chaimel to place orders (e.g., orders on 
web and pick up at physical stores). 
3. Customers can track order fulfilment on the web. 
Inventory Management: 
1. Suppliers have visibility of our inventory. 
2. We have visibility of inventory held by our suppliers. 
3. We have visibility of in-transit inventory. 
4. Inventory is positioned optimally across our supplier network to 
minimize our costs. 
5. Inventory is positioned optimally across our supplier network to 
enhance delivery speed. 
6. Our inventory is continuously replenished rather than replenished 
in large batch quantities. 
Shelf Replenishment at Retail Outlets: 
1. Observation delay. 
2. Checkout delay. 
3. Delays in locating products in the backroom or on shelf. 
4. Delays in moving products from backroom to shelf. 
5. Time needed in filling the shelf up to the maximum allocation 
6. Updating inventory record with EPOS data from customer c heck 
out. 
7. Updating inventory record when quantity of product on the shelf is 
entered by the manual worker observes inventory quantity o i the 
shelf for each SKU on a periodic basis. 
221 
8. Updating inventory record when quantity of product on the shelf is 
entered by the manual worker inputs estimated quantity to 
inventory system if inventory on the shelf is low. 
9. Updating inventory record when quantity of product on the shelf is 
entered by the manual worker gets an estimate of quantity of 
product in the backroom from inventory system. 
10. Updating inventory record when quantity of product on the shelf is 
entered by the manual worker whenever available, makes sure that 
inventory in the backroom is updated. 
With the help of above factors and important criteria, which were found to 
be statistically distinct and significant, the practitioner will likely to be 
able to develop an effective retail operation for his organisation. 
As described above, this study had a quite broad and explorative approach, investigating 
different dimensions of supply chain from both retailers and suppliers perspective 
impacting the overall business performance of retail organisation. Although the 
importance of supply chain integration is well accepted, identification of the gaps and 
bottlenecks by the retailers has become a challenge today. The study strongly puts 
forward the findings to Retail Operation Managers to relook in their supplier-retailer 
integration process, link it to performance of the organisation through measurable metrics 
and strategically decide the degree of use and investments required from Information 
Technology for driving the retailer-supplier integration successfully. Conceptually, 
developing a workable supply chain integration model is a necessity in context to 
facilitation of supply chain performance through integration, which is essential for both 
the retailer and the supplier to stay competitive in a dynamic retail supply chain. This 
study would help the industry professionals in the retail industry in identifying several 
capabilities, their importance and mechanisms for integration process. 
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5.3 Limitations of the Research and Recommendations for Future Research 
Any research work has got its own limitations due to the time and resource constraints. 
quality of response data and analytical tools used. These limitations give new dimensions 
to future research works. Some limitations of this study which have been come across 
during this research work and must be addressed in future research are as follows: 
• The study focuses on relationship between suppliers and retailers. Future research 
may include customers also to extend the study and corroborate the findings of this 
study. 
• The sample size of 200 suppliers and 207 retailers may affect the stability of the 
parameter estimates. Thus, the empirical findings from the suppliers' and retailers' 
perspective should be interpreted with caution. The retailer-supplier relationship 
presented can be considered a quasi-dyadic relationship. To compensate this 
limitation, face-to-face interviews would help future researchers to minimise any 
information lost in the survey. 
• The hypermarkets and department stores formats of Organised Retail Industry were 
considered for the research. Future research may focus on bringing in analysis and 
results in retail format wise. Realising these limitations, future studies should 
collect data from a larger population to further validate or extend the theoretical 
constructs identified in this study. 
• Future research may incorporate to establish path analysis with supplier selection 
and purchasmg strategy design dimensions to its linkage to retailers overall 
business performance, but, it should be noted that the need of larger sample size 
would be required (R.H. Hoyle, 1995). 
• This study can be extended to examine the hypothesized relationships across 
various retail formats both from retailers' and suppliers' perspective and more 
constructs may be identified for deriving and designing measurable metrics to link 
with the overall business performance. 
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• In this research work, the Structural Equation Modelling was presented for the first 
three sections of Retailer Version and Supplier Version, the model can be extended 
for all operational parameters identified, provided that the sample size increases, as 
Structural Equation Models tend to give better results with larger sample size; a 
general thumb rule is that the model should contain 10 to 20 times more 
observations than variables (R.H. Hoyle, 1995). 
The length of the questionnaire became a challenge because of the tight time 
schedule the retail professionals face today. So with the help of the findings of this 
study, researchers may develop a questionnaire which may capture the salient 
points of their study. 
Finally, future researches can expand the current theoretical framework by 
integrating new constructs beyond operational framework from managerial fields. 
For example, future research may incorporate 'top management support', 'company 
policies', 'training and development' and 'retail organogram' in their studies to 
bring in new dimensions. 
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Survey Questionnaire :: Retailer Version ^^ "^ '^ " 
GENERAL INSTRUCTIONS 
This questionnaire is part of a PhD study from Aligarh Muslim University underway to study of 'Supply 
Chain Performance Management in Indian Retail Industry'. This study examines Retail Managers' 
perception on how the select operational parameter and the factors identified under each select parameter 
contribute to supply chain integration and performance. Such knowledge gaining from this research can 
help practitioners and researchers to focus on the most important factors/ criterions which help an 
organization to improve its competitive position. 
The questionnaire is divided into six broad sections. Each question requires that you choose the alternative 
that best fits your views on that topic. We estimate that it should take you about 20 to 30 minutes to 
complete this questionnaire. There is no right or wrong answers. We are interested only in your opinions. 
The information provided by you will be treated in the strictest confidence. Your responses will be entered 
in a coded format and in no instance will a person ever be identified as having given a particular response. 
Thank you for your cooperation. We believe that, with your assistance, this study can help clarify number 
of supply chain issues in retail business that have only been addressed so far in theory/ Concepts 
Thank you very much for your help. 
Susmita Paul 
Assistant Professor 
Jaipuria Institute of Management, 
A 32 A Sector 62, Noida (UP) 201309 
www.jimnoida.ac.in; 
Email: spaul@jimnoida.ac.in / spaul.aima@gmail.com 
Phone (O): 0120-4638339 
Telefax: 0120-2403378 
Mobile: 09999919230 
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Survey Questionnaire :: Retailer Version 
Section 1: The following statements describe the extent of supply chain integration 
between your organization and suppliers. Please indicate the extent you agree or disagree 
with each statement as it pertains to your organization. 
The performance of your and suppliers relation depends on 
the following factors 
1. Supplier- Retailer Collaboration in 
a, R & D 
b. Procurement 
c. Inventory Management 
d. Manufacturing of Product 
e. Design in Supply Chain 
f. Supply Chain Software Implementation 
g. Common use of Third-Party Logistical Services. 
2. Length of relationship with Suppliers 
3. Partnership feedback from Suppliers 
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Survey Questionnaire :: Retailer Version 
Section II: The following factors describe the extent to which Information Technology 
provides the feature and fit to the requirement of supply chain integration process with 
your supplier in improving your overall business performance. Please indicate the extent 
to which you agree or disagree with each statement as applicable to you. 
Supply chain integration process depend on the use of 
Information technology in the following areas 
1. Collaborative Planning and Dennand Forecasting 
2. Negotiations 
3. Techno Commercial Biddings 
4. Budget Planning 
5. Investment Planning 
6. Technology Justification 
7. Competitor Analysis 
8. Industry Analysis 
9. Production Planning & Control 
10. Material Requirement Planning 
11. Purchasing Management 
12. Inventory Management 
13. Sales Management 
14. Network Planning and Design 
15. Customer Relationship Management 
16. Supplier Relationship Management (Your Suppliers) 
17. Distribution Management 
18. Data Communication 
19. Organization Wide Communication Network Services 
20. Organization Wide Messaging Services 
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Survey Questionnaire :: Retailer Version 
Section III: The following section is about the assessment of the business performance 
of your organization resulting from the supplier- retailer integration process. Please 
indicate the extent to which you agree with the importance attached to these factors for 
your Improved business performance. 
Ill A: Indicate the degree of importance assigned by your 
organization on the following factors for evaluating the 
performance of your organization. 
1. Total Cash Flow Time 
2. Net Profit 
3. Return on Investment 
4. Variations Against Budget 
5. Supply Chain Cash-to-Cash Cycle Time 
6. Procurement Lead Time (Your Suppliers') 
7. Delivery Lead Time 
8. Inventory Turnover Ratio (Sales/Inventory) 
9. Total Inventory as: 
a. Incoming Stock Level 
b. Work-in-Progress 
c. Finished Goods 
10. Finished Goods in Transit 
11. Worker Direct Labor Productivity 
12. Level of Trust Among Your Organization's Supply Chain 
Members 
13. Integration Activities Across The Supply Chain 
14. Level of Supplier's Defect Free Deliveries 
15. Delivery Performance 
16. Customer Satisfaction ( Suppliers') 
17. Conformance Quality 
18. Speed of Product Development 
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Survey Questionnaire:: Retailer Version 
III B: Indicate the degree of satisfaction achieved as a result 
of integration process between your organization and the 
supplier. 
1. Total Cash Flow Time 
2. Net Profit 
3. Return on Investment 
4. Variations Against Budget 
5. Supply Chain Cash-to-Cash Cycle Time 
6. Procurement Lead Time (Your Suppliers') 
7. Delivery Lead Time 
8. Inventory Turnover Ratio (Sales/Inventory) 
9. Total Inventory as: 
a. Incoming Stock Level 
b. Work-in-Progress 
c. Finished Goods 
10. Finished Goods in Transit 
11. Worker Direct Labor Productivity 
12. Level of Trust Among Your Organization's Supply Chain 
Members 
13. Integration Activities Across The Supply Chain 
14. Level of Supplier's Defect Free Deliveries 
15. Delivery Performance 
16. Customer Satisfaction ( Suppliers') 
17. Conformance Quality 
18. Speed of Product Development 
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Survey Questionnaire :: Retailer Version 
Section IV: The following section is about the organizations' Purchasing Strategy, its 
design to assessment. Please indicate the extent to which you agree with the importance 
attached to these factors in respect to your purchasing strategy. 
Indicate the importance of the following factors for 
evaluating purchasing strategy in your organization 
1. Objective 
2. Roles and Responsibilities 
3. Documented Standard Procedures 
4. Sourcing Decisions 
5. Supplier Selection Procedures 
6. Supplier Agreement 
7. Supplier/ Vendor Development Programmes 
8. Audits / Assessment of Suppliers 
9. Certification of Suppliers 
10. Purchasing Cycle 
11. Value Analysis 
12. Price Determination 
13. Stock Out Frequency 
14. Relationships With Suppliers 
15. Partnering With Suppliers 
16. Delivery Time 
17. Response Time 
18. Packaging Abilities 
19. Shipping Capabilities 
20. Credit Temns 
21. Warranties 
22. Logistics 
23. Use of Latest Technology 
24. Legal Aspects 
25. Ethics in Purchasing 
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Survey Questionnaire :: Retailer Version 
Section V: The following section is about the supplier selection and assessment process 
adopted in your organization. Please indicate the degree to which these factors influence 
the selection of your key supplier. 
V A. Following factors influences the selection of a 
key/preferred supplier for your organization. 
1. Company Size (Turnover) 
2. Resources Capability 
3. Technical Expertise 
4. Industry Knowledge 
5. Commitment to Quality 
6. Overall Product Quality 
7. Customer Service Level 
8. Delivery of Correct Quantity 
9. Trustworthiness 
10. Open to Site Evaluation /Audits 
11. Insurance and Litigation History 
12. References/Reputation of Supplier 
13. Ability to Meet Delivery Due Dates 
14. Price of Materials, Parts And Services 
15. Financial Stability and Staying Power 
16. Flexible Contract Terms and Conditions 
17. Geographical Compatibility/Proximity 
18. Cultural Match Between the Companies 
19. Past and Current Relationship with Supplier's 
20. Willingness to Share Sensitive Information 
21. Presence of Certification or Other Documentation 
22. The Flexibility to Respond to Unexpected Demand Changes 
23. Willingness to Change Their Products and Services to Meet 
Your Changing Needs 
24. Use of EDI and / Other Technology 
25. IT Capability 
26. Willingness to Integrate Supply Chain 
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Survey Questionnaire :: Retailer Version 
V B Indicate the degree of satisfaction achieved as a resuit of 
supplier selection process based on the following factors 
1. Company Size (Turnover) 
2. Resources Capability 
3. Technical Expertise 
4. /ndustry Knowledge 
5. Commitment to Quality 
6. Overall Product Quality 
7. Customer Service Level 
8. Delivery of Correct Quantity 
9. Trustworthiness 
10. Open to Site Evaluation /Audits 
11. insurance and Litigation History 
12. References/Reputation of Supplier 
13. Ability to Meet Delivery Due Dates 
14. Price of Materials, Parts and Services 
15. Financial Stability and Staying Power 
16. Flexible Contract Terms and Conditions 
17. Geographical Compatibility/Proximity 
18. Cultural Match Between The Companies 
19. Past and Cun-ent Relationship With Supplier's 
20. Willingness to Share Sensitive Information 
21. Presence of Certification or Other Documentation 
22. The Flexibility to Respond to Unexpected Demand Changes 
23. Willingness to Change Their Products and Services to Meet 
Your Changing Needs 
24. Use of EDI and / Other Technology 
25. IT Capability 
26. Willingness to Integrate Supply Chain 
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Survey Questionnaire :: Retailer Version 
Section VI: The following section is about your organization's Retail Shelf and Inventory 
Management; it aims at understanding the inter-relationship isetween retail shelf management and 
inventory management and its impact on improving the retail operations. Please indicate the extent 
to which you agree with the importance attached to these factors in improving the Retail Operations 
in resfMCt to your Retail Shelf and Inventory Management policy. 
VIA Indicate the importance of the following factors for evaluation 
of Retail Store Operations 
ORDER MANAGEMENT 
1. We can accurately tell our customers when their orders will arrive 
2. Customers have real time access to product availability. 
3. Customers can modify orders online (e.g., change quantities, add or 
delete items) 
4. Customer order infomiatlon is visible to our suppliers. 
4 i- i '1 
FULFILLMENT 
1. Multi-part shipments are merged prior to delivery 
2. Customers can select the channel to place orders (e.g., orders on 
web and picl< up at physical store). 
3. Customers can track order fulfillment on the web 
• ' I 
INVENTORY MANAGEMENT 
1. Suppliers have visibility of our inventory 
2. We have visibility of inventory held by our suppliers 
3. We have visibility of in-transit inventory 
4. Inventory is positioned optimally across our supplier network to 
minimize our costs. 
5. Inventory is positioned optimally across our supplier network to 
enhance delivery speed. 
6. Our inventory is continuously replenished rather than replenished in 
large batch quantities 
L . 
_i 
SHELF REPLENISHMENT IN YOUR RETAIL OUTLETS 
1. Observation delay 
2. Checkout delay 
3. Delays in locating products in the backroom or on shelf. 
4. Delays in moving products from backroom to shelf 
5. Time needed in filling the shelf up to the maximum allocation 
6. Product removal pattern impacting on replenishment 
7. Updating inventory record with EPOS data from customer check out 
8. Updating inventory record with Advanced Shipping Notice or when 
the inventory registers at the backdoor. 
9. Updating inventory record when quantify of product on the shelf Is 
entered by the manual worker 
I. Observes inventory quantity on the shelf for each SKU on a 
pehodic basis 
n. Inputs estimated quantity to inventory system if inventory on the 
shelf is low 
III. Gets an estimate of quantity of product in the backroom from 
inventory system 
IV. Whenever available, makes sure that inventory in the backroom 
is updated 
\ 
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VI B Indicate the degree of satisfaction achieved as a result of 
Inventory Management and Retail shelf IManagement in your 
organization 
ORDER IMANAGEIMENT 
1. We can accurately tell our customers when their orders will arrive 
2. Customers have real time access to product availability. 
3. Customers can modify orders online (e.g., change quantities, add or 
delete items) 
4. Customer order infomriation Is visible to our suppliers. 
FULFILLIMENT 
1. Multi-part shipments are merged prior to delivery 
2. Customers can select the channel to place orders (e.g., orders on 
web and pick up at physical store). 
3. Customers can track order fulfillment on the web 
INVENTORY MANAGEMENT 
1. Suppliers have visibility of our inventory 
2. We have visibility of inventory held by our suppliers 
3. We have visibility of in-transit inventory 
4. Inventory is positioned optimally across our supplier network to 
minimize our costs. 
5. Inventory is positioned optimally across our supplier network to 
enhance delivery speed. 
6. Our Inventory Is continuously replenished rather than replenished in 
large batch quantities 
SHELF REPLENISHMENT IN YOUR RETAIL OUTLETS 
1. Observation delay 
2. Checkout delay 
3. Delays in locating products in the backroom or on shelf. 
4. Delays in moving products from backroom to shelf 
5. Time needed in filling the shelf up to the maximum allocation 
6. Product removal pattern Impacting on replenishment 
7. Updating inventory record with EPOS data from customer check out 
8. Updating inventory record with Advanced Shipping Notice or when 
the inventory registers at the backdoor. 
9. Updating inventory record when quantity of product on the shelf is 
entered by the manual worker 
I. Observes inventory quantity on the shelf for each SKU on a 
periodic basis 
II. Inputs estimated quantity to Inventory system if inventory on 
the shelf is low 
III. Gets an estimate of quantity of product in the backroom from 
inventory system 
IV. Whenever available, makes sure that inventory in the 
backroom is updated 
1 
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Section VII: Please provide the following information 
1. Your Job Title: 
2. Your Present Job function 
3. Please indicate your level of education 
CEO/ President 
Director 
Manager 
Other (Please Indicate) 
Manufacturing / Production 
Tecfino-Commercial 
Materials Management 
Marketing 
Finance 
Purchasing 
Retail Stores Operation 
Warehousing 
Sales and Distribution 
Other( Please Indicate) 
Bachelor's degree Master's degree 
Doctor's degree Other (please specify) 
4. How many years have you been working? 
10-15; I <=3; I 4-10; I 15-20; 
<=3; I 4-10; I 10-15; 15-20; 
>20 
5. How many years have you been working for your current organization? 
>20 
6. Type of Retail Format of your organization 
I Department Stores" Hyper Market 
7. Your top 10 Key Suppliers (by sales turnover of the supplied product) 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
10. 
8. Do you have a documented supplier-retailer integration program: 
1 \ Yes No 
9. Mention the maximum and minimum relationship tenures you have with your key supplier. 
Maximum years Minimum years 
10. Please Indicate the category which best describes the type of Retail Chain (Please check the most 
appropriate one) 
Food and Beverages 
Clothing, textiles and Fashion accessories 
Footwear 
Home Furniture's and House hold Good 
Electronics, Home Appliances and Consumer Durables 
Jewellery 
Health and Beauty Products 
Cosmetics and Accessories 
Sports Equipments 
Books and stationeries 
Baby products and Toys 
Others (please specify) 
11.Name 12. Mobile Number 
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A]ipendix-B 
Survey Questionnaire :: Supplier Version 
GENERAL INSTRUCTIONS 
This questionnaire is part of a PhD study from AUgarh MusUm University underway to study of 
'Supply Chain Performance Management in Indian Retail Industry'. This study examines Retail 
Managers' perception on how the select operational parameter and the factors identifiec under 
each select parameter contribute to supply chain integration and performance. Such knowledge 
gaining from this research can help practitioners and researchers to focus on the most imoortant 
factors/ criterions which help an organization to improve its competitive position. 
The questionnaire is divided into three broad sections. Each question requires that you choose the 
alternative that best fits your views on that topic. We estimate that it should take you about 20 to 
30 minutes to complete this questionnaire. There is no right or wrong answers. We are interested 
only in your opinions. The information provided by you will be treated in the strictest confidence. 
Your responses will be entered in a coded format and in no instance will a person ever be 
identified as having given a particular response. 
Thank you for your cooperation. We believe that, with your assistance, this study can help clarify 
number of supply chain issues in retail business that have only been addressed so far in heory-
concepts 
Thank you very much for your help. 
Susmita Paul 
Assistant Professor 
Jaipuria Institute of Management, 
A 32 A Sector 62, Noida (UP) 201309 
www.jimnoida.ac.in; 
Email: spaul@jimnoida.ac.in / spaul.aima@gmail.com 
Phone (O): 0120-4638339 
Telefax : 0120- 2403378 
Mobile: 09999919230 
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Survey Questionnaire :: Supplier Version 
Section 1: The following statements describe the extent of supply chain integration 
between your organization and retailers. Please indicate the extent you agree or disagree 
with each statement as It pertains to your organization. 
The performance of your and retailers 
relation depends on the following factors 
1. Supplier - Retailer Collaboration in 
a. R&D 
b. Procurement 
c. Inventory Management 
d. Manufacturing of Products 
e. Design in Supply Chain 
f. Supply Chain Software Implementation 
g. Common use of Third-Party Logistical 
Services. 
2. Length of Relationship with Retailer 
3. Partnership Feedback from Retailer 
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Survey Questionnaire :: Supplier Version 
Section II: The following factors describe the extent to which Infomiation Technology 
provides the feature and fit, to the requirement of supply chain integration process with 
supplier In improving your overall business performance. Please Indicate the extent to 
which you agree or disagree with each statement as applicable to you. 
Supply chain Integration process depend on 
the use of Information technology in the 
following areas 
1. Collaborative Planning and Demand 
Forecasting 
2. Negotiations 
3. Techno Commercial Biddings 
4. Budget Planning 
5. Investment Planning 
6. Technology Justification 
7. Competitor Analysis 
8. Industry Analysis 
9. Production Planning & Control 
10. Material Requirement Planning 
11. Purchasing Management 
12. Inventory Management 
13. Sales Management 
14. Network Planning and Design 
15. Customer Relationship Management 
16. Supplier Relationship Management (Your 
Suppliers) 
17. Distribution Management 
18. Data Communication 
19. Organization Wide Communication Network 
Services 
20. Organization Wide Messaging Services 
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Survey Questionnaire :: Supplier Version 
Section III: The following section is about the assessment of the business performance 
of your organization resulting from the supplier - retailer integration process. Please 
indicate the extent to which you agree with the importance attached to these factors for 
your improved business performance. 
Mi A: indicate the degree of importance 
assigned by your organization on the 
following factors for evaluating the 
performance of your organization. 
1. Total Cash Flow Time 
2. Net Profit 
3. Return on Investment 
4. Variations Against Budget 
5. Supply Chain Cash-To-Cash Cycle Time 
6. Procurement Lead Time (Your Suppliers') 
7. Delivery Lead Time 
8. Inventory Turnover Ratio (Sales/Inventory) 
9. Total Inventory as: 
a. Incoming Stock Level 
b. Work-in-Progress 
c. Finished Goods 
10. Finished Goods in Transit 
11. Worker Direct Labor Productivity 
12. Level of Trust among Your Organization's 
Supply Chain Members 
13. Integration Activities Across the Supply 
Chain 
14. Level of Supplier's Defect Free Deliveries 
15. Delivery Performance 
16. Customer Satisfaction ( Retailers') 
17. Confomiance Quality 
18. Speed of Product Development 
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Survey Questionnaire :: Supplier Version 
III B: Indicate the degree of satisfaction achieved as a result 
of Integration process t>etween your organization and the 
retailer. 
1. Total Cash Flow Time 
2. Net Profit 
3. Return on Investment 
4. Variations Against Budget 
5. Supply Chain Cash-to-Cash Cycle Time 
6. Procurement Lead Time (Your Suppliers') 
7. Delivery Lead Time 
8. Inventory Turnover Ratio (Sales/Inventory) 
9. Total Inventory as: 
a. Incoming Stock Level 
b. Work-in-Progress 
c. Finished Goods 
10. Finished Goods in Transit 
11. Worker Direct Labor Productivity 
12. Level of Trust Among Your Organization's Supply Chain 
Members 
13. Integration Activities Across the Supply Chain 
14. Level of Supplier's Defect Free Deliveries 
15. Delivery Performance 
16. Customer Satisfaction ( Retailers') 
17. Conformance Quality 
18. Speed of Product Development 
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Survey Questionnaire :: Supplier Version 
Section IV: Please provide the following information 
1. Your Job Title: 
CEO/ President 
Director 
Manager 
Other (Please Indicate) 
2. Your Present Job function: 
Manufacturing / Production 
Techno-Commercial 
Materials Managennent 
Marketing 
Other( Please indicate) 
Purchasing 
Finance 
Warehousing 
Sales and Distribution 
3. Please indicate your level of education 
Bachelor's degree 
Doctor's degree 
Master's degree 
Other (please specify) 
4. How many years have you been working? 
<=3: 4-10: 10-15: 15-20: > 20 
5. How many years have you been working for your current organization? 
<=3; 4-10: 10-15: 15-20; > 20 
6. Do you have a documented supplier-retailer integration program: 
Yes No 
7. Mention the maximum and minimum relationship tenures you have with your key 
retailers. 
Maximum years Minimum years 
8. Name 9. Mobile Number 
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Appendix-C 1 
RE: Research in Retail Supply Chain 
o 
Pravahan Mohantv 
To: Susmita Paul 
Date: March 25, 2011 
Current 
• General Manager - Marketing & Brand Development at Texas Pacific Group 
Past 
• Managing Consultant - Marketing, Communications, & CRM at Marks and .Spencer 
• Manager - Marketing & Communications at Reliance Retail Ltd 
• Manager - Retail & Consumer Packaged Goods at Infosvs Technologies 
Good questionnaire / survey. Have filled it out. Do share the findings of the research at pravahan,mohanty@gmail.com. 
Regards, 
Pravahan. 
On 03/24/11 11:15 AM, Susmita Paul wrote: 
Dear Sir 
It's my privilege to invite you to be a part of a Research work being carried out on Retail Supply Chain in India. The organized 
retail sector in India is yet to achieve the robust rapid growth that was projected based on the huge market potential. With a few 
countable success stories and many struggling including failure stories, the retail industry has reached to the point where it should 
introspect & identify the bottlenecks in their systems & practices in order to write a success story which may prove to be better 
than that of the silicon industry. 
The research, being carried out under Aligarh Muslim University, is aimed to identify the bottlenecks in order of their relevance 
to the retail supply chain based on active participation & inputs fiom the practitioners & expetts of retail supply chain and to put 
a qualitative effort to clarify number of Supply chain issues in Retail Business that have only been addressed so far in 
theory/concepts. 
I look forward for your valuable contribution to make the research work successfiji. It would also be my privilege to share the 
final findings of the research work with you in case you provide your e-mail address. To fill-in the questionnaire, please click or 
copy & open the link below: 
https://spreadsheets.google.com/viewform?formkev=dGtRYVJUTHpla2NIdGhaRU9DLTFxbGc6MO 
Thanking you. 
Warm regards 
Susmita Paul 
Assistant Professor, 
Supply Chain Management, 
Jaipuria Institute of Management, 
A 32 A Sectors 62, Noida (UP) 201309 
www.iimnoida.ac.m ; 
Email: spaul@jimnoida.ac.in / ^>auI.aima@gmail.com 
Phone (O): 0120-4638339 
Telefax: 0120-2403378 
Mobile: 09999919230 
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Appendix-C2 
RE: Research in Retail Supply Chain 
Balasubramanian GanaDsthv R 
To: Susmita Paul 
Date: March 24, 2011 
i MsSusmita 
Current 
• 
Past 
• 
• 
• 
Principal Consultant - Solution Design for Retail at Infosys BPO 
Head - Merchandise Planning & Execution at Reliance Retail Limited 
Consultant - Retail & CPG practice at Tata Consultancy Services 
Senior Manager - Finance & Systems at RPG Enterprises 
I have responded to your questionnaire based on my past experience with Reliance retail and for the last 14 months. 1 have bet n 
associated with Manthan systems as Product Head - Supplier Collaboration Portal & Analytics (SPA), where in the concept ot 
areas of Supplier collaboration were conceptualized and created as a product based on my past experiences. This product was 
awarded as one of the innovations by NASSCOM http:''www.nasscom.in;'Nasscom,'templates'>JorinalPapc.asp\.'id=60.'^()l . 
Some of the responses are based on my implementation experience on SPA with two large format retailers in Philippines and 
hence ! have not put in my organization. Do mail me, if you need clarifications. 
regards 
Bala 
On 03/24/11 9:21 AM. Susmita Paul wrote: 
Dear Sir 
It's my privilege to invite you to be a part of a Research work being carried out on Retail Supply Chain in India. The organi? d 
retail sector in India has yet to achieve the robust rapid growth that was projected based on the huge market potential. With a few 
countable success stories and many struggling including failure stories, the retail industry has reached to the point where it sioiilc 
introspect & identify the bottlenecks in their systems & practices in order to write a success story which may prove to be bet er 
than that of the silicon industry. 
The research, being carried out under Aligarh Muslim University, is aimed to identify the bottlenecks in order of their releva icc 
to the retail supply chain based on active participation & inputs from the practitioners & experts of retail supply chain and to put 
a qualitative effort to clarify number of Supply chain issues in Retail Business that have only been addressed so far in 
theory/concepts. 
I look forward for your valuable contribution to make the research work successful. It would also be my privilege to share tl c 
final findings of the research work with you in case you provide your e-mail address. To fill-in the questionnaire, plea.se click or 
copy & open the link below; 
https://spreadsheeis.google.convviewfonn?formkev=dGtRYVJUTHpla2NldGhaRU9DLTF\bGchM() 
Thanking you. 
Warm regards 
Susmita Paul 
Assistant Professor, 
Supply Chain Management, 
Jaipuria Institute of Management, 
A 32 A Sectors 62, Noida (UP) 201309 
www.iimnoida.ac.in ; 
Email: spaut@jimnoida.ac.in / spaul.aima(§gmail,com 
Phone (0); 0120-4638339 
Telefax: 0120- 2403378 
Mobile: 09999919230 
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